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ABSTRACT 


The task of accurate letter discrimination appears to be a 
major factor in the beginning stages of the reading process. The 
purpose of this study was to examine the relationship of a child's 
ability to discriminate alphabetic letters which differed on a number 
of directional dimensions (left-right, vertical, combination of both) 
and his level of reading achievement. It was further proposed to 
study the child's ability to discriminate the directionality of letters 
and its relation to his perception of directionality in terms of his 
own body. 

The sample consisted of sixty grade one children who were of 
at least average I. Q., with an equal distribution over sex and 
reading achievement level. 

Each child was administered the Keystone Visual Screening Test 
to ensure an adequate level of visual proficiency. The SRA Primary 
Mental Abilities (K - 1) was used as an estimate of I. Q. while the 
Neale Analysis of Reading Ability was administered to assess reading 
achievement. 

The Body, Letter, Word and Sentence Directionality tests were 
specially constructed for this study. The Body Directionality Test 
was a test of subjective spatial discrimination, in the sense that it 
measured a child's ability to discriminate directions (i.e., left-right, 
up-down, front-back) with reference to his own body. The Letter, Word 
and Sentence tests were measures of objective spatial discrimination 


ability and tested a child's ability to discriminate the directional 
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orientation of alphabetic letters transformed over various dimensions 
(i.e., left-right, vertical and a combination of these). A time score 
was obtained for the latter three tests. 

Findings showed a significant correlation existed between a 
child's scores on discrimination tests, the time taken to complete the 
tests and his level of reading achievement. Findings further revealed 
that scores on the discrimination tests tended to decrease from the 
discrimination of directionality with reference to one's own body 
through to alphabetic letters in isolation, within words and finally 
within the context of a sentence. The Sentence Directionality Test 
appeared to be the best predictor of pecliee success for grade one 
children in the latter part of their first year of instruction. 

The low reading achievement group scored consistently below 
the average and high reading achievers on all variables. Not only did 
the low achievers score consistently lower, but they also made a much 
greater proportion of different kinds of directional errors (left-right, 
vertical and a combination of these) as opposed to the average and 
high achievers who tended to make errors on left-right dimension only. 

Finally, correlations between the directionality tests and the 
I. Q. total as well as the subtest scores suggested that directional 
discrimination ability as measured by the present tests appears to be 
more highly related to a general intelligence factor than to any of the 
specific factors as measured by the SRA Primary Mental Abilities. 

Educational implications and ideas for further research were 


also discussed. 
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CHAPTER I 


INTRODUCTION AND PROBLEM 


On one characteristic of the child's perception there 
seems to be general agreement: that he does not ob- 
serve or only observes and remembers with difficulty, 
the orientations of shapes . .. (Vernon, 1957, p. 16). 

The task of accurate letter discrimination and identification 
appears to be a major factor in the beginning stages of the reading pro- 
cess (Vernon, 1971). Wiener and Cromer (1967) state that, "identifica- 
tion presupposes a discrimination of one graphic symbol from others . 
(p. 635)". Thus they maintain that the ability to discriminate is a 
necessary antecedent if the child is to be able to identify and compre- 
hend written language. Smith (1971), in a psycholinguistic analysis 
of reading, offers further support to the hierarchical process proposed 
by the foregoing authors. He suggests that the initial aspect involved 
in the task of letter identification requires '. . . the discrimination 
of various configurations as different, as not functionally equivalent 
(pacdd5)az 

The above authors, although they regard discrimination ability 
as a necessary requirement for success in reading, do not elaborate 
to any extent upon those features of alphabetic letters which they con- 
sider critical for accurate discrimination. Money (1966), however, 
offers a more extensive discussion of discrimination features in terms 


of spatial orientation. He postulates the law of directional constancy 
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which in effect states that alphabetic symbols and their serial arrange- 
ment within words must always be directionally oriented in the same 
Manner. A glass, for example, retains its identity regardless of its 
spatial orientation. This, however, is not the case with many letters 
of the alphabet, such as b, p, d, and q. 

Visual-spatial orientation ability, but with particular refer- 
ence to a left-right gradient of discrimination in terms of one's body, 
has been researched and significant correlations to reading achievement 
have been found (Smith, 1970; Annand, 1971). 

Further research (Popp, 1964; Blair and Ryckman, 1969), using 
lower case alphabetic letters, has shown that children between the ages 
of four and six have a tendency to confuse certain letters. However, 
the specific sources of confusion were not considered in any detail. 
Also the ability to discriminate these same letters and the relation- 
ship of this ability to reading achievement were not explored. 

Smith (1928), however, in an earlier study did indicate that 
the ability to discriminate alphabetic letters was related to reading 
achievement. Therefore, although individual studies have examined 
letter discrimination and its relationship to reading achievement, no 
one study has examined difficulty with specific dimensions of letter 
discrimination and its relationship to reading achievement. 

The ability to discriminate the directional or spatial orienta- 
tion of alphabetic symbols is considered to be dependent upon the more 
basic ability of directional discrimination with reference to one's own 


body (Schilder, 1935; Piaget and Inhelder, 1967; Kephart, 1971). 
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Piaget (1953) outlines the development of an ‘objective space' in 

which '" . . . instead of bringing the universe to himself, the child 
begins to place himself in a universe which is independent of him 

(p. 212)''. Both Piaget (1967) and Kephart (1971) propose rather similar 
developmental stages through which they maintain the child progresses 

in the development of spatial orientation. These stages range from the 
initial egocentric, sensori-motor stage to the conceptual or objective 
stage of spatial awareness. 

Thus it appears that the ability to discriminate directionality 
with reference to one's own body precedes the ability to discriminate 
directionality in alphabetic letters. It would further appear that the 
foregoing discrimination abilities are related to success in the begin- 
ning stages of reading. However, such a hierarchical approach to read- 
ing achievement involving the examination of specific spatial dimen- 
sions both subjective (body referent) and objective (alphabetic letters) 


does not appear to have been attempted. 


ie SPURPOSE 


The purpose then of this study is to examine a child's ability 
to discriminate letters which differ on a number of dimensions of direc- 
tionality (left-right, vertical, combination of both) and the relation- 
ship of this ability to his level of reading achievement. It is further 
proposed to study the child's ability to discriminate the directionality 
of letters and its relation to his perception of directionality in 


terms of his own body. 






pt ‘sange avtzaeide" ns 30 tnseqelisveb oii: ‘not Tsu (6208) saga 
Kikdb. add Ahoendl-oe garadip, oit antaatad os lauiiant Eiiaseweslll 


mit lo tnebasqebrt el dobdw.sateviau & at 3 
isiimle sedse7 s@oqo1q (IV@L) txesiqsyX bas (V8GL) seat a, Hea 
assesitgozq bitdo si? atetobem ysds dotdw dguords cogeie Lesmomgorsvsb 


9423 got) egret asgete seeil .nolteinstzo Isltaga to Jnamgofsveb adds at 
avisosidoe +o Isudqesomo>y ss o3 spate tosom—Irosnse. otrtaszegs sige 
| | -BOS9T8YB Istaage to ogeae 7 ; 
“y 
. 


viilewolsoerth sisolmtisatb of yatlids siz j5n2 eiasqqs tkeudl 











sienimiiseth o3 viiltds at esbeostq ybod awe e'Sno o3 sonsxetsx Milw - 
ot Jads aeeqqs yedsxui biuow 31 .eretief oitededgia ob <itiaaokiooehb : 
~aiged ada ni aesoove oF betsler ots eettiiids aobyentmizseth gutogeto} - 7 
~beet o3 dosotqqs [soisdorsrstd p Howe .t9vewoH -gatbes2 to vogaze gabe : : 

~somib Lslisqe otttiossqe to colijsainsxs oz aniviovas Inemevediss gat 5 


(atesjel oljedesigis) esvizostdo bas (jusrstst vbod) svltoshdue died enoke % as 
-besqmoite nosed sved a3 te9qqs Jom sob 7 : 
£ 


7 — - = 
S3209H09: .I a” : , 
~ sree 7 


VWititde a'bitds s sotmaxs o% eb ybuie etdd to Aaal Aeeeag sem: nave wil Rs 
~aenkb. to. ns 4h 0a & no sear dota ; 


) oe mene ites wt ‘co emeeeal 
moa vet ete “~ brio 


: 7 s, - ieee 1 ee 





nay. 


*) 3 7a 


II. DEFINITION OF TERMS 


Directionality is a term used to denote a dimension in terms 
of a plane. The directions of concern in this study are left-right 
and vertical (for alphabetic symbols) as well as left-right, up-down 
and front-back (for body reference). 

Discrimination of Directionality refers to the ability to dis- 
tinguish directions or symbols which may be contrasted in terms of the 
dimensions left-right, up-down and front-back (body reference) and 
left-right and vertical (alphabetic symbols). 

Body Directionality erers to the ability to discriminate, 
left-right, up-down and front-back directional dimensions with reference 
to one's own body and is measured in the present study by the Body 
Directionality Test. 

Letter Directionality refers to the ability to distinguish be- 
tween letters, in isolation, which differ on a left-right, vertical or 
combination of these dimensions and is measured in this study by the 
Letter Directionality Test. 

Word Directionality denotes the ability to distinguish between 
letters, within words, which differ on a left-right, vertical or combina- 
tion of these dimensions and is measured in this study by the Word Di- 
rectionality Test. 

Sentence Directionality is used in reference to the ability to 
distinguish between letters, within sentences, which differ on a left- 


right, vertical or combination of these dimensions and is measured in 


this study by the Sentence Directionality Test. 
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Subjective Directionality refers to the ability to distinguish 
directions (left-right, up-down, front-back) with reference to one's 
body. In this study it is used synonymously with Body Directionality. 

Objective Directionality refers to the ability to distinguish 
directions (left-right, vertical) with reference to objects or symbols 
apart from one's body. In this study, objective directionality is 
measured by the Letter, Word, and Sentence Directionality tests. 

Left-Right refers to a spatial dimension with reference to an 
individual's own body. A child's knowledge of this dimension is tested 
by asking him to perform tasks with reference to his/her own body, 
using the terms left-right. It also refers to the dimension by which 
two letters differ in terms of their orientation on a horizontal plane, 
eve.,.0ed. 

Vertical refers to the dimension by which two letters differ 
in terms of their orientation on a vertical plane, e.g., b-p. 

Combination refers to the dimension formed by both vertical and 
left-right transformations taken together, and over which two letters 
differ in terms of their orientation, e.g., b-q. 

Up-down refers to a spatial dimension with reference to an in- 
dividual's own body. A child's knowledge of this dimension is tested 
by asking him to perform tasks with reference to his own body, using 
the terms above-below which for the purpose of this study are synony- 
mous to up-down. 

Front-back refers to a spatial dimension with reference to an 


individual's own body. A child's knowledge of this dimension is tested 
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by asking him to perform tasks with reference to his own body, using 
the terms in front of-behind, which for the purpose of this study are 


synonymous with front-back. 


Til. HYPOTHESES 


Research Hypothesis 1 


Grade one children's ability to discriminate directionality, 
both objectively and subjectively, is related to their level of reading 


achievement. 


Null Hypothesis 

There is no significant correlation between scores on the Neale 
Analysis of Reading Ability and: 

(a) Scores on the Body Directionality Test 

(b) Scores on the Letter Directionality Test 


(c) Scores on the Word Directionality Test 
(d) Scores on the Sentence Directionality Test 


Research Hypothesis 2 


Grade one children who are more successful in reading will be 


better able to discriminate the directionality of alphabetic letters. 


Null Hypothesis 


There is no significant difference between the scores obtained 


by high, average, and low reading achievers on: 


(a) Letter Directionality Test 
(b) Word Directionality Test 
(c) Sentence Directionality Test 
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Research Hypothesis 3 


The time taken by grade one children to complete a directional 
discrimination task will be related to the scores they obtain on that 


same task and also to their level of reading achievement. 


Null Hypothesis 


There is no significant correlation between times taken on the 


Letter, Word, and Sentence Directionality Tests and 


(a) Scores on the Letter, Word, and Sentence Directionality 
tests 


(b) Scores on the Neale Analysis of Reading Ability 


Research Hypothesis 4 


Grade one children who are more successful in reading will 


take less time to complete the directional discrimination tasks. 


Null Hypothesis 


There is no significant difference between the times taken by 


high, average, and low reading achievers to complete the: 


(a) Letter Directionality Test 
(b) Word Directionality Test 
(c) Sentence Directionality Test 


Research Hypothesis 5 


Grade one children who differ in their level of reading achieve- 


ment will make different types of directional discrimination errors. 


Null Hypothesis 


There is no significant difference between the types of errors 


made by high, average, and low reading achievers on the: 


vi ove 
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(a) Letter Directionality Test 

(b) Word Directionality Test 

(c) Sentence Directionality Test 
Research Hypothesis 6 

Grade one childrens' performance on directional discrimination 
tests involving alphabetic letters will be related to their performances 


on a test of general intelligence as well as a test of directional dis- 


crimination with reference to their own bodies. 


Null Hypothesis 6 


There is no significant correlation between scores on the 
Letter, Word, and Sentence Directionality tests and: 

(a) I.Q. scores 

(b) Body Directionality scores 

The null hypotheses will be considered rejected when the proba- 


bility of the results occurring by chance is .05 or less. 


IV. ASSUMPTIONS 


It is assumed that the children's performance is indicative 
of their actual ability to perform on the tests used in this study. 

A second assumption is that the reading levels are reflective 
of the reading levels of grade one children within the Edmonton Catholic 
School System and are not randomly biased by any one of the schools used 


in the study. 


V. LIMITATIONS 


The following factors are recognized as limiting the 
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generalizability of the data collected in this study. 

(1) The sample for the current study was selected from three urban 
schools within the city of Edmonton, Alberta. Rural students may ex- 
hibit somewhat different directional discrimination abilities due to 
differing environmental conditions. 

(2) Children scoring more than one standard deviation below the 
mean I.Q. score were eliminated from the study. Generalizations, there- 
fore, would not necessarily be applicable to children in this category. 
(3) The children were tested after seven months in grade one. Con- 
sequently, generalizations would be restricted to grade one students 
who have spent a comparable amount of time in grade one. 

(4) Ten letters of the alphabet lent themselves to rotations along 
the dimensions outlined for the purposes of this study. Thus, whereas 
generalizations may be readily made in terms of directionality dimen- 


sions, generalizability to specific letters is limited. 


VI. SIGNIFICANCE OF THE STUDY 


The role of discrimination, and in particular, directional dis- 
crimination, in the beginning stages of reading, has been discussed in 
the introduction of this chapter. Should the present study demonstrate 
a relationship between (a) Body Directionality, (b) Letter, Word, and 
Sentence Directionality, and (c) Reading Achievement, it would suggest 
that the ability to deal with spatial orientation firstly on a subjective 
level and secondly on an objective level, but particularly with alpha- 


betic symbols, are essential factors to be considered in the beginning 
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stages of reading. 

The present study may help to determine which method of examin- 
ing letter directionality ability (i.e., letters in isolation, in 
words or in sentences) is more closely related to success in the be- 
ginning stages of reading. Such an instrument could then provide both 
an efficient and easily accessible method for identifying children ex- 
periencing difficulties in directional discrimination. 

Present approaches to letter discrimination tend to approach 
the letter as an isolated whole. Hopefully, this study may provide the 
teacher with a more accurate method of identifying a child's difficul- 
ties in terms of directional discrimination on specific dimensions 
(i.e., left-right, vertical and a combination of the two). The result- 
ing more specific diagnosis of difficulties would tend to facilitate 
attempts for remediation and enhance chances for success in mastering 
this specific ability. 

If success in body directionality is found to precede the 
ability to discriminate the directionality of alphabetic letters, then 
any training program which seeks to train children in the discrimination 
of letters would need to consider body directionality as a basic com- 


ponent of such a program. 


VII. OVERVIEW OF THE STUDY 


In Chapter II the writer will review the available literature 
which is considered pertinent to the present study. In doing so, it 


is hoped to construct a framework in which to consider the present 
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research. 

The experimental design of the study will be outlined in Chapter 
III. Information on the sample, as well as the construction and ad- 
ministration of the testing instruments, will be presented. 

The results of the study will be analyzed and explained in 
Chapter IV. 

The final chapter will present the summary, conclusion, impli- 


cations and suggestions for further research. 
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CHAPTER II 


REVIEW OF SELECTED RESEARCH 


In order to read the child must be able to discriminate the 
directional orientation of alphabetic letters. There appears to be 
a developmental progression from gross discrimination of simple 
objects to the finer discrimination of letter-like forms and actual 
alphabetic letters. Some writers have also suggested that the ability 
to discriminate directionality in terms of one's own body precedes 
the above discrimination tasks. 

The purpose of this chapter is twofold, namely: to consider 
the literature which has examined (a) the referent role played by 
the child's body in the development of spatial directionality and, 

(b) the perception of directionality in objective space and its pos- 
sible relationships to reading achievement. 
I. SPATIAL DIRECTIONALITY WITH A 
BODY REFERENT POINT 

The literature which has examined the role the child's body 
plays in the development of directional awareness has been, to a great 
extent, theoretical in nature. Empirical studies which have explored 
the development of multi-dimensional directionality, i.e., left-right, 
up-down and in front of-behind, appear to be limited in number. Fur- 
ther, a majority of the research in this area has dealt with direction- 


ality solely on a left-right gradient. Also, only a limited number 
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of these studies have been concerned with directional discrimination 
and its relationship to reading achievement. 

Kephart (1971) in recent years has been one of the leading 
proponents of the role of body image in the development of directional 
awareness. Directionality, he maintains, is a relative rather than 
an absolute concept. Thus it is necessary that a point of reference 
be established around which to coordinate objects in space. The 
body, he proposes, serves as this point of reference. The ability, 
therefore, to make directional discriminations of objects in space is 
founded upon the child's ability to discriminate these same directions 
with reference to his own body. Similarly, Piaget (1967), Schilder 
(1964) and Cratty (1970) have also described this same egocentric 
quality which they claim to be characteristic of the initial stages 
in the development of directional awareness. Thus, it is maintained 
that the ability to develop directional awareness is highly inter- 
related with body image. 

Body image, according to Kephart (1971), ". . . is a learned 
concept resulting from the observation of movement of parts of the 
body and the relationship of the different parts of the body to each 
other and to external objects (p. 95)." Thus, the learning of direc- 
tionality would appear to consist of a dynamic interaction involving 
the individual and the environment, a position which is also supported 
by Piaget and Inhelder (1967) as well as Siegal (1953). 

Held and Hein (1963) studied ten pairs of kittens under two 


conditions of exposure: (a) stimulation varied as a result of the 


EL 


noitganimiaseth Lenotsosi1th diiw benteonoa agad oti ‘enkteee; seeds to 
Inomeyshdos antbset 03 qidenoltisisx oe bas 


gnibesl sdi3 to eno need aad arssy insosy mt (LT@L) tratigod 


fenotisertb Io tnemgolaveb eds ot sgamk ybod 30 slox $d3 to esnanogomg 


neds tedge1 svissior se 2 ,antsinism sd Vitlenoba sek JeasasiRys. 
gonstsist io jniog 6 3sd2 yrBeasosn at Jt eval + Igeane5 oauloads 8 
ofl .s08qe at etsetdo stantbioo o3 dotdw bavowes betelidases od 
-viilids sil ,soasrater to, tntoq effa es eovise ,ssecqoig ad ~ybod 

si sosge nt etosfdo to sxoksenbebs ob fenokjositb stem of ,stotsteds 
anotsostib emse seedt stenimiroelbh o3 ystitds e’bitdo, oft noqu Ssbawot 


isblido? ,(Ye@l) segeid ,yixelimi2 .ybod nwo aki of aciomsistinlh thw 


oit3m93039 omee atdy bodtroaeb oels svad (OVOL) vsserd bos (S0@L) 


eogste Inttint sda Yo siteatusjosisdo sd 03 misis yeas dotrte yitisup 
bsnisintsm ef +t ,.eudT ,easnetaws Isnottosi1kb to jnemqoleveb sit at 
~r9int yirigtd el eeonsiBwe [etotiostib golsveb oF ebbrnt oft say 
— Legamt ybod d4ihw bevallen 

bomissl s et . . ." ,{1\@l) tystiqsdA 03 gnibioapa ,sgemi ybod 


sit to ejxeq to dnsmevom to nofssvisedo sdi moxt gai ivest 3qeon0o 


ross of ybod ei3 i0 alisq Insistiib sfx Yo ghdenotaelor iad bas ybod | 


~o99tib to. gniminel sd Pui ee ea) sahara sat 
eet fotinaxe3ak seen & o ener: is i 


7 4 
- = La " G 
nego sly nodataeg s 3h 
: ei i. Pu TNA, 
4 ~ - oa . 
ree ’ o 
\ Co tk 
t » 


’ 
7 
Pp ag 









14 


kittens' own locomotion; (b) stimulation was varied by transporting 
the kittens through an equivalent range of motion while they were re- 
strained from self-locomotion. Subsequent perceptual tests consist- 
ing of visually guided paw placement, discrimination on a visual cliff, 
and blink response indicated that the latter group scored significantly 
poorer than the former. The authors concluded that these results 

tend to substantiate the claim that visually guided behavior is not 
sufficient for the development of spatial orientation but rather that 

a dynamic interaction between the organism and the environment is 
necessary for the full development of spatial awareness. 

In a review of Russian research in this area, Shemyakin (1961) 
stressed the learning aspect involved in the ability to differentiate 
the directions--forward-backward, left-right and upward-downward. A 
study by Voronova was cited as evidence. Voronova conducted experi- 
ments with children who had been stricken by poliomyelitis while of 
pre-school age, and who had consequently suffered chronic disturbances 
of the support-motor apparatus resulting in bed confinement. The 
ability to discriminate up-down directionality, which would appear to 
be more or less naturally developed due to gravitational forces, was 
found to be deficient in these subjects. Right-left directionality 
proved to be more easily discriminated than up-down. Voronova ex- 
plained that ". . . while 'right-left' are the constant coordinates 
of the activities of a child even in a lying position, or a child 
who has not walked for some time, the 'up-down' vertical position is 


one to which many of the children are unaccustomed and have not 
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learned by experience (p. 212)." 

As previously mentioned, considerably more studies have in- 
vestigated the ability to discriminate directionality on a left-right 
gradient without considering the two remaining coordinates, namely 
front-back and up-down. Of these studies only three examined the de- 
velopment of left-right discrimination in normal children and its sub- 
sequent relationship to reading achievement. A further group of 
studies, of which only an overview will be presented here, examined 
the development of left-right discrimination in a clinical population. 

Studies conducted by Harris (1957), Silver and Hagin (1960), 
Coleman and Deutsch (1964), and Belmont and Birch (1965) involved 
atypical sample populations. The variations of research design as 
well as the use of rather limited measurement instruments make con- 
clusive statements impossible. However, these studies tended to in- 
dicate that children deficient in left-right directional discrimination 
also tended to be underachievers in school related tasks. 

A study, however, which did establish a correlation between 
left-right discrimination and reading achievement was conducted by 
Cohen and Glass (1968). A positive relationship was evident in a 
grade one sample, but was not found with grade four children. The 
authors hypothesized on the basis of these results that left-right 
discrimination was a factor in the early stages of reading but was 
not directly related to success in reading at a later stage. 

Smith (1970) investigated the relationship between left-right 


discrimination and reading achievement in a sample of sixty grade one 
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public school children. Left-right discrimination ability was de- 


termined by the Benton Test of Right Left Discrimination as well as 


a comparable non-verbal test. The Neale Analysis of Reading Ability 


was used to assess the level of reading achievement. Test results in- 
dicated that children who were able to discriminate left-right 
directionality with reference to their own bodies also scored higher 
on reading achievement, even after verbal ability was partialled out 
by covariance. 

One of the subtests developed by Smith for his study required 
the subject to reproduce twelve nonsense words using magnetic letters 
on a metal tray. Whereas the scores of the subject's performance on 
this test were significantly correlated with reading achievement, an 
analysis of the error types and frequencies were not reported. Thus, 
it was not clearly established upon what gradient the errors were 
made or whether they involved the sequence of letters or the orienta- 
tion of single letters. 

A subsequent follow-up of Smith's (1970) work was conducted 
by Annand (1971) using the same children in their second year of 
school. Annand's findings tended to substantiate those of Smith in 
that those children who could discriminate left-right directionality 
with reference to their own bodies scored significantly higher in 
reading achievement than those unable to discriminate. However, when 
verbal or intellectual ability was covaried out this difference only 
approached significance (p <.08). 


Annand (1971) further suggested that the directional 
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discrimination test used by both herself and Smith (1970) may have 
been more valuable as a diagnostic instrument if it had been timed. 
II. DIRECTIONAL DISCRIMINATION IN 
OBJECTIVE SPACE 

The ability to discriminate the directionality of objects in 
space, i.e., geometric figures, letters of the alphabet, is considered 
to be a more advanced developmental stage than the ability to indicate 
direction with reference to one's own body (Piaget, 1928). A certain 
amount of the experimentation in this area has been influenced by 
the work of Sutherland (cited by Fellows, 1966) in which he examined 
the directional discrimination ability of octopuses. 
Directional Discrimination of Objects 

and Geometric Forms 

Rudel and Teuber (1963) attempted to verify whether direction- 
ality difficulties observed in animal studies were essentially similar 
in the human child. The subjects used in their study ranged in age 
from three to eight years. The subjects were presented with cards 
displaying the discrimanda which consisted of vertical, horizontal 
(| ,-), or oblique lines (/,\) as well as 'U' shaped figures (M LU, C).- 
Upon the initial presentation the children were shown that one figure 
was 'right' and the other was 'wrong' and as such they were expected 
to choose the 'right'figure on subsequent presentations. 

Results showed that all the subjects, except six of the 
children from the younger age groups, were able to discriminate verti- 


cal-horizontal lines and the up-down 'A' figures. However, the oblique 
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lines, as well as the left-right presentation of U' figures proved 
considerably more difficult. Only seven children out of forty six 

in the younger group (3 years, 6 months - 5 years, 5 months) were 
able to reach criteria on fifty trials, while thirty-five out of 
forty-nine from the older group (6 years, 6 months - 8 years, 5 
months) were able to achieve the criterion level. This study, then, 
tended to suggest a developmental influence in the learning of direc- 
tionality as well as indicating that certain dimensions of direction- 
ality appeared to be more difficult (i.e., oblique and left-right) 
than others (horizontal-vertical and up-down). 

Huttenlocker (1967), in a later replication of the above 
study, demonstrated that left-right discrimination tended to be, in 
general, more difficult than up-down. 

Although the foregoing methods to test discrimination involve 
responding to the differences between the stimuli (Fellow, 1966, p. 1), 
it must be noted that they also involve a memory factor, in that the 
child was required to remember features of the stimulus in order to 
respond accurately to succeeding presentations. 

A study which did eliminate this memory factor was conducted 
by Wohlwill and Wiener (1964). The sample involved children ranging 
in age between forty-seven and fifty-six months. The subjects were 
presented with a sample figure and two choice stimuli, one of which 
was identical to the sample, whereas the second was a left-right or 
up-down reversal of the sample. Also four of the eight figures were 


ranked as highly directional while the other half were classified as 


61 







bevaxq acsygi? to nolisinesesg aigtr-Jiel sit-2s Lisw ae asmkt 
xia yizoi te duo marbiido seves vad sfuott2tb sxom elde1sbFeaoo 
sisw (addnom @ ,exsoy ¢ - edsnom 0 ,arasy £) quosg rsgavoy sit nt ' 7 
i : 
i 

- 

7 

; 





jo 3uU0 svit-ysatds oltdw ,eleina ya2bi ao Bixsdk19 toest of side 
@ ,erasy 8 — ediaom 9 seek 8) quozg xablo ef3 mod ‘sate~ytr0? 
neds .ybute eidT .foevel nofveitivo siz éatiee o3 elds stew (eddnom 
-991fb to gninresi ofa nt sa hie lesnomqolsveb = Jasggue of bobasd 
-~noljositb io enokensmrb atetrso esa gnigeotbnt BB Iisw aa yitiaaoks 
(srigit-atel bas suptido ,.3.t) Jlvuakiith szom sd 03 borssqqs tls 
. (nwob-qu brs tants ieveleandanaee) axadze neti 
svods sit to soltisstiqes tejel 5 nt CV a0l). xeds0lestiun rs 
ot ,9d od bsbast nokisatmivosth nA STs jsdi bsda1tedomeb. vybose | 
.ftwob-qu osAd Jiuatditb stom aie 
-9vioval norasnimtisetb test of aebodism gitogsto? oda AgdonstA 
(1 .q ,00@L ,woffet) tiumtte 9d3 noowied asonetsitfb edi 03 gabbnogssz 
sd3 tjsdt at ,.1t0398t y1omem s sylovat vals ved teds busca 4d ieodin #8 
o2 rebro at aulumfje sft to eeiudaed isdmamst of bestupes tee biido 
-enoideaseestq gatbesbooe’@ib-ahelniiise Seaqeen a 
bsjoubno> asw 107957: Yroment ebra sjentmite — fot aes oe 


gitgass exbitdo bsviovat itis ial 











19 


low in directionality. 

Test scores indicated that the children were able to discri- 
minate the orientation of the test stimuli with a consistently high 
degree of accuracy (i.e., mean error of 5.4 on thirty-two trials). 
However, differences between errors on a left-right dimension and 
an up-down dimension did prove significant with the mean number of 
errors on the former gradient proving to be greater. On the basis of 
these results Wohlwill and Wiener proposed that children of a pre- 
school age are capable of a high level of directional discrimination. 
They suggested that difficulties experienced with letters resulted 
due to difficulties experienced in learning a new set of responses 
(i.e., letter names) to stimuli (i.e., letters) which differ on the 
basis of directionality (i.e., b-d; p-q). 

The sample of subjects involved in the above study came from 
predominantly upper-middle class homes. Further, prior to the final 
testing, the experimenters ran a pre-training series which resulted 
in two subjects being eliminated for not reaching criteria. However, 
nineteen of the twenty-four subjects made errorless pre-training cri- 
terion attempts. Also, since no attempt was made to control for an 
intelligence factor it would appear that this study involved possibly 
a somewhat select sample which apparently reached the ceiling of the 
given test quite readily. Finally, the authors tended to make gen- 
eralizations concerning directionality discrimination when in fact 
they had examined only two directions, namely, left-right and up-down 


but had omitted front-back. 
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A study which examined directionality on all three spatial 
axes, unlike the two dimensional study by Wohlwill and Wiener (1964), 
was conducted by Wechsler and Hagin (1964). The sample of children 
consisted of fifty first grade one children (5 years, 11 months - 
6 years, 11 months) and fifty grade three children (7 years, 11 months 
- 9 years, 11 months). The directionality test consisted of an 
asymetric figure roughly shaped like lamb chop and which was rotated 
on a horizontal, vertical and depth axis. On the first series the 
subject was asked to match a stimulus figure with one of the six 
simultaneously presented response figures. On a second series the 
stimulus figure was exposed for three seconds and then removed. Fol- 
lowing this the subject was asked to select the appropriate response 
figure. Reading scores for the first grade group were obtained using 
the Metropolitan Readiness Test as well as teacher's ratings. Scores 
on the California Reading Test were used for the third grade sample. 

The differences between the mean number of correct responses 
on the directionality test for the groups of good and poor readers 
proved to be significant. These results were obtained for both the 
grade one and three samples using the total scores obtained from the 
matching and recall series (t= 3.65, <.01 and t= 3.02, <.01 respectively). 
An analysis of the percentage of errors for both good and poor readers 
showed significant differences for the grade one sample over left- 
right, front-back and up-down rotations (p < .01) on the matching 
series. However, for the grade three group only the percentage of 


up-down errors proved to be significantly different between the reading 
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groups on the matching series (p< .01). On the basis of these re- 
sults Weschler and Hagin (1964) concluded that the accurate perception 
of spatial directionality does, in fact, play a role in reading pro- 
gress. Unfortunately, in this study, however, the authors gave 
indication that intelligence, as a possible intervening variable, 

was controlled for. 

The foregoing studies, then, tend to suggest the involvement 
of a developmental as well as a learning factor in directional dis- 
crimination ability. Also a relationship between this ability and 
reading achievement appears to be indicated by the work of Weschler 
and Hagin (1964). However, these studies do not clearly establish 
how this ability relates to the discrimination of alphabetic letters. 
Directional Discrimination of 

Letter-Like Forms 

An experiment which more closely approximated the use of 
alphabetic letters was conducted by Gibson et al (1962). The authors 
examined the development of the ability to discriminate letter-like 
forms in children aged four through eight years in grades ranging 
from kindergarten to three. The discrimination task consisted of 
matching a standard letter-like form with an identical form. The 
form to be chosen was placed in a row with twelve specific transforma- 
tions. In addition to examining rotation and reversal errors, Gibson 
also examined line to curve and break and close transformations. Ro- 
tation and reversal transformations will be considered in this review. 


The number of rotation and reversal errors started quite high 
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for four year olds (6.56 and 6.47 on twelve trials each for both 
right-left and up-down dimensions respectively) and decreased consider- 
ably for eight-year-olds (0.59 and 1.08 for left-right and up-down re- 
spectively). Further, correlations using the same procedure and capital 
letters were quite high for these same dimensions, namely, ./77 and ./75. 

Gibson et al (1962) reasoned that in order for a child to be 
able to discriminate between the various transformations he must attend 
to the distinctive features of the form. Therefore on the basis of the 
rather rapid decrease in rotation and reversal errors made by subjects 
from four to eight years it was further suggested that the child, during 
this period, learns that these types of directional transformations are 
significant for distinguishing graphic forms. A subsequent study by 
Williams (1969) tended to substantiate the basic findings of Gibson 
et al. Williams further demonstrated that training in the discrimina- 
tion of these forms proved to be of significant value in increasing the 
discrimination ability of kindergarten children. 

Although Gibson et al (1962) did establish rather high correla- 
tions between discrimination scores obtained using letter-like figures 
and actual capital letters, it must however, be noted that for the 
average beginning reader the letters he most frequently encounters are 
lower case letters. Therefore for the purposes of reading it would 
appear more appropriate to examine those symbols encountered in the 
reading process, namely, alphabetic letters and, in particular, lower 


case letters. 
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Directional Discrimination of Letters 

Popp (1964), using Gibson's (1962) basic hypothesis of dis- 
tinctive features, provided further insight into the discrimination of 
lower case alphabet letters. The sample consisted of kindergarten chil- 
dren ranging in age from five years, one month to six years, one month. 
The testing apparatus was a rear projection projector which advanced 
slides upon the selection of a correct response by the child. The 
sample letter stimulus was presented in a central position while the 
two choice stimuli were presented below and to the left and right. The 
results tended to substantiate the author's hypothesis that most con- 
fusion errors arise as a result of reversals and rotations (p-q; b-p; 
n-u). It was shown that certain letter pairs appeared to be more 
susceptible to confusion (i.e., p-q, 10 errors; b-d, 9 errors; b-q 
and d-p, 7 errors) than others. 

A subsequent experiment conducted by Blair and Ryckman (1969) 
followed essentially the same method as Popp (1964) with the exception 
that cards rather than a projector were used. Test results basically 
tended to substantiate the findings of Popp, namely, certain pairs 
of letters appeared to cause greater discrimination confusion. 

In both of the foregoing studies the relative positioning of 
the sample item and choice stimuli raise a methodological problem. 
Research has shown that the relative position of stimuli in a discrimina- 
tion task proved to be a highly influential factor (Huttenlocker, 1967; 
Cairns and Steward, 1970). In the studies conducted by Blair and Ryck- 


man (1969) and Popp (1964), the sample item and the choice stimuli were 
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arranged on a vertical dimension, thus possibly biasing the type of 
errors made. Further, it should also be noted that, with reference 
to reading, the normal positioning of letters is on a horizontal or 
left-right plane. 

Smith (1928), in a much earlier experiment had demonstrated 
that certain letters of the alphabet, both upper and lower case, tended 
to result in more confusion errors. However, unlike the foregoing 
studies, Smith also examined the relationship of letter matching ability 
and reading achievement. Using a sample of grade one children, a rather 
high correlation coefficient of .87 was established. 

Although the children selected for Smith's study were chosen 
from three different intelligence groups (i.e., superior, average, be- 
low average), intelligence as a factor was not covaried out from the 
correlation. Thus, such a high correlation coefficient remains some- 


what dubious. 


Summary 


In summary, therefore, the reviewed literature tends to suggest 
that the ability to discriminate directionality using the body as a 
referent point is both a learned and a developmental process. This 
ability to deal with subjective directionality also appears to be a 
prerequisite for the development of directional awareness in objective 
space. 

It was further implied that reading achievement, in particular, 
may be related to a child's ability to discriminate directionality on 


a left-right gradient with reference to his own body. However, although 
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the learning as well as developmental nature of this correlation is 
implied by a number of the reviewed theoretical and empirical papers, 
it is not clearly dealt with in those papers concerned with reading 
research. 

The majority of the research which has examined the child's 
ability to deal with directional orientation in objective space has 
predominately utilized geometric figures. However, these studies also 
appear to indicate the involvement of a learning and developmental pro- 
cess. It would further seem that certain directionalities present 
greater difficulties than others. 

Comparable research pertaining to alphabetic letters, however, 
tends to have examined discrimination ability more in terms of dis- 
tinctive features rather than specific directional dimensions. Of 
these studies only one sought to establish the relationship of this 
directional discrimination ability and reading achievement. 

In conclusion, therefore, it appears that individual studies 
have, to varying extents, examined the developmental and learning 
aspects of both subjective and objective spatial directionality over 
three gradients (i.e., left-right; up-down; front-back). However, 
there does not appear to have been any attempt to integrate these 
aspects of directional ability and explore the nature of their relation- 
ship to letter discrimination and reading achievement. In the follow- 


ing chapter, the design for such a study will be described. 
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CHAPTER IIT 


THE EXPERIMENTAL DESIGN 


This chapter describes the design, sample selection, test in- 
struments as well as their reliability and validity, pilot study, 


method of data collection, and finally, the statistical measures used. 


I. DESIGN OF THE STUDY 

The main purpose of this study was to investigate the ability 
to discriminate directionality over three dimensions (i.e., left-right, 
up-down, front-back) and its relationship to the beginning stages of 
reading achievement. The children's ability to discriminate direction- 
ality in both subjective (body referent) and objective (alphabet let- 
ters) space was assessed. The body dimensions involved left-right, 
up-down, and front-back, while the letters were transformed over left- 
right, vertical, and a combination of these two dimensions. A sample 
of grade one readers, of at least average IQ, was chosen with equal 
distributions over sex, and over high, average and low reading ability. 
This, therefore, involved groups of thirty boys and girls with twenty 
of each high, average and low achieving readers. 

Analysis of variance and. correlations were the main procedures 


used in analyzing the obtained data. 


II. SAMPLE SELECTION 


The sample for this study was chosen from the grade one classes 
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of three schools within the Edmonton Catholic School System. The chil- 
dren were distributed over five different classrooms. A grade one 
sample was selected because this is the first year of formal reading 
instruction, and it is at this level that the greatest influences of 
directional discrimination ability on their reading achievement are 
expected. 

Since it was thought that visual difficulties might influence 
the performance on the Letter, Word and Sentence Directionality tests 
the total population of ninety-seven children were administered a 
visual screening test. The Keystone Telebinocular was used to assess 
each child's visual efficiency. The children were tested on three of 
the Keystone Visual Survey Tests - lateral posture, fusion and usable 
vision with both eyes, all at near point. These three basic areas 
were considered to be essential for unhampered visual functioning 
while reading. Further, near point was used because all the testing 
involving vision was performed at near point. On the basis of this 
test ten children were eliminated from the sample and referred for 
further visual testing. 

It was also felt that below average 1.Q. may be an important 
factor in test performance. Consequently, the SRA Primary Mental 
Abilities K-1 was administered to the total grade one population, 
and two children, whose scores fell more than one standard deviation 
below the mean, were eliminated from the sample. 

Also eliminated from the study were three children who were 


absent for the administration of the intelligence tests. 
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The remaining eighty-three children were divided into groups 
of high, average and low readers on the basis of their reading ac- 
curacy performance on The Neale Analysis of Reading Ability (Form A, 
1966). <A stratified random sampling procedure was then followed and 
sixty children were Deen cae equal distribution over reading 
ability and sex. One child who was subsequently eliminated from the 
sample due to absenteeism was replaced by a randomly selected sub- 
Stipate:, 

The final sample, therefore, consisted of thirty boys and 
thirty girls with a mean age of 81.07 months (6 years, 9.07 months) 
and a standard deviation of 3.45 months. Table 1 summarizes the 


chronological ages, 1.Q.s and reading accuracy scores of the sample. 
TII. TEST INSTRUMENTS 


Standardized Tests 
(1) The Keystone Visual Survey Test 

This visual screening device is produced by the Keystone 
View Company of Meadville, Pennsylvania, U.S.A. It is an individually 
administered test which involves the use of the Keystone Telebinocular 
instrument. This instrument requires the child to look through two 
glass lenses and respond to the examiner's questions concerning the 
visually presented stimuli. The total test consists of fourteen card 
presentations or subtests, nine of which are placed at the far-point 
position, which is the equivalent of an actual distance of twenty feet. 


The remaining five card presentations are placed at the near-point 
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which is the equivalent of an actual distance of sixteen inches. 

As suggested in the Keystone Instruction Manual (1961) a child 
experiencing difficulties in lateral posture, fusion and usable vision 
at near-point would also be hampered in reading at near-point. There- 
fore, considering the nature of the instruments involved in the present 
study, the foregoing subtests were used to screen out children experi- 


encing visual deficiencies in these areas. 


(2) SRA Primary Mental Abilities - K-1 (revised 1963) 

This instrument was designed to provide both multifactored 
and general measures of intelligence. At the K-1 level, there are four 
subtests, each of which measures a primary ability, while the total 
score provides an estimate of general intelligence. The four primary 
abilities assessed by the subtests are: 

Subtest 1 - Verbal Meaning: The child is required to 
demonstrate an understanding of orally expressed ideas by marking one 
of four possible pictures. There are forty-nine test items as well 
as seven practice items. 

Subtest 2 - Number Facility: This is comprised of simple 
quantitative problems requiring the child to count, add and subtract. 
The child is asked to respond by marking the appropriate number of pic- 
tures. There are twenty-seven test items and seven practice items. 

Subtest 3 - Perceptual Speed: The child's ability to see 
likenesses and differences between objects and symbols (pictures and 


silhouettes) quickly and accurately is measured. This is a matching 
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to model task consisting of twenty-eight test items and seven practice 
items. There is a time limit for this test. 

Subtest 4 - Spatial Relations: This subtest measures a 
child's ability to visualize objects and figures rotated in space and 
the relations between them. The first task requires the child to mark 
the choice figure which completes the sample stimulus. The second task 
involves completing a geometric figure from a given model. Altogether 
there are twenty-four test items and ten practice items. 

Reviews (Buros, 1972) have indicated test-retest reliability 
coefficients ranging between .83 and .95. Validity was established by 
correlating test scores with the results obtained on the SRA Achievement 
Series: Reading. The test authors, although they did not provide cor- 


relation coefficients, maintained that correlations were satisfactory. 


(3) The Neale Analysis of Reading Ability (Form A, 1966) 


This test was chosen as the measure of reading achievement 

mainly because it is both easily administered and well-standardized. 

This oral reading test allows for a measurement of reading accuracy 

and comprehension ability. Allowance is also made for reading rate. 
However, this measure was not included as it was not considered pertinent 
to this study. 

The test, which is administered individually, consists of six 
passages of graded difficulty and increasing length, with controlled 
variation of vocabulary and sentences. Reliability coefficients for ac- 
curacy scores on alternate forms exceed .96. A validity coefficient of 


-95 was obtained using the pooling square method over the following tests: 
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Ballard One-Minute Test, Vernon Word Reading Test, Holburn Scale, 


Peel English Test and the Schonell English Usage Test (Neale,1965). 


IV. TESTS CONSTRUCTED FOR THIS STUDY 


A review of the related literature indicated that no test was 
available which measured an individual's ability to discriminate left- 
right, up-down and front-back directionality using a body referent 
point. Also not available were tests which measured discrimination 
of letters over three dimensions (i.e., left-right, vertical and a 
combination of these two dimensions). Therefore, four tests were con- 
structed in order to assess these directional discrimination abilities. 
Body Directionality was designed to assess body referent directional 
ability--left-right, up-down and front-back. Letter Directionality, 
Word Directionality and Sentence Directionality were constructed to 
assess an individual's ability to discriminate the directionality of 
letters--left-right, vertical, and a combination of these two dimen- 
sions. 

The construction of such tests, however, also required the 
establishment of validity and reliability. Pertinent data will be re- 


ported in a subsequent section of this chapter. 


Body Directionality Test 
The Body Directionality Test is an experimental test constructed 


by the writer and designed to measure the extent to which a subject had 
attained the ability to discriminate left-right, up-down and front-back 


directions with reference to his own body. Thus, the subject was 
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required to respond to an oral directive by indicating a particular 
direction using his own body as a referent point. 

Because of the symmetrical nature of the human body, on a 
left-right dimension (i.e., left ear-right ear, left hand-right hand), 
it was considered sufficient for an individual to indicate a particular 
lateral body part (i.e., show your left leg) in order to demonstrate 
directional proficiency on this dimension. Those items which required 
left-right discrimination were based upon Benton's (1959) Form A of 
Right-Left Discrimination Battery (p. 14). 

Unlike left-right directional discriminations the remaining 
two dimensions--up-down and in front of-behind were not as easily 
demonstrated or observed with reference to the body. Therefore, in 
order to lend greater clarity to the subject's response, he/she was 
asked to hold a small wooden cube (3/4") in a specified location (i.e., 
Put the block below your chin). In this manner the experimenter could 


more accurately observe the spatial direction indicated by the subject. 


The Purdue Perceptual Motor Survey (Roach and Kephart, 1966), sub-test 
Identification of Body Parts (p. 34), was used to develop an appropriate 
sample of test items. 

The spatial terms, right-left, in front of-behind, above-below, 
were shown by Mannall-Fretwell (1971) to be readily understood by 
grade one children. 

The total test consisted of thirty items equally distributed 

over three directional gradients (i.e., left-right, in front of-behind, 


up-down). The first half of the test, containing an equal distribution 





ee 





, 


winotsxysg & gabisolbat yd evivsegth tszo Beha nes boxer BY 


-JIntog Inareisy s bd 

6 00 .Ybod nami 3dd to Syu7ea 7 ae ne rT seus2ot : 
«(based tdgia-boad stof ,anp tdgti-1ss 378f ig-e? nobensarib dighs-32el f 
isivotti1sq 8 ste .tbet ot Isublytbat os 3102 dns¥okPiue bersbtenos eew 3b 
oterienomsb o3 rebi0 ok (ssf 3298 xboy woda ..552) nieg ybod Isaegel . 
betiups: doitw amett seodT- .nobansmib abdd no yonstottong isgotsaeztb 
io A mot (2¢@!). e'ndinsd' mnogu beasd srew oolisatntyoehh adghrztel 

«(AL .q) y1823 68 nok 








goinismss sii ancotisatmtiseth Isnotsoestbh sigiz—tisl eakiah 55 9) 
yifass es ton s1ew batisd-io 3n01? of- bas mwob-qu--anolensehbh ow? 
nt ,stoiersdT .ybod sft 0+ sonststs1 ditw Bevrsrdo 10 bedea2enomeb 


7 
esw ofa\sd ,senogeat e'tostdue sls oF yibreio 1938913 bael ot tabxe 
9.t) mottso0l balitosqa » ab ("A\E) sdao Asboow aa De: bedas 


bluos te3nsmiteqxe adt tsnoneu abit bit (aldo mwoy woled dpold sda suf 


| ; | 
-Jos{due sit yd betssibat noksosztbh Isksegqe ong svrsado Wegerup ayaa * 


Jast-due ,(d0f .t3sqeX! bos doeoh) ysvaee tos0M 









Siaitgorqgs as goloveab o3 beav asw , CE .q) CP 


“Woled-svods .battisd-to tm012 mt ey : 
wd bontesgban yitbser sd o3 Bade a 





34 


of directional items, was performed with the subject's eyes opened, 
the second half was performed with the subject's eyes closed. A single 
point was given for each correct response. A copy of the test may be 


found in Appendix A. 


Letter Directionality Test 
The Letter Directionality Test* was constructed by the writer 


in order to measure the subject's ability to discriminate between iso- 
lated alphabetic letters varied over three spatial dimensions. Lower 
case letters were chosen since they are the letters most commonly en- 
countered in a reading situation. The ten letters actually used in 
this test were selected on two criteria. Firstly, the letter had to be 
asymmetrical in order that it could be drawn in different spatial 
orientations without becoming an actual match of itself (i.e., b-d vs. 
v-v). Ten letters were eliminated because they were symmetrical. 
Secondly, of the sixteen remaining letters, ten were chosen that either 
matched another letter when spatially transformed (n-u) or closely 
approximated another letter (h-y) as a result of spatial transformation. 
The selected letters were transformed over three dimensions-- 
left-right (b-d), vertical (b-p), and a dimension which is described as 
a combination of the two former (b-q) dimensions. The test was con- 
structed to elicit a matching to sample response. The choice stimuli 
consisted of the sample stimulus transformed over the three specified 


dimensions, the sample itself and also a distractor letter. The sample 


* 
See Appendix A for a complete copy of the test 
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stimulus was placed on the left side of the page and choice stimuli 
were then randomly placed to the right on the same horizontal plane. 
This positioning of the letters on a horizontal plane is thus similar 
to the spatial positioning of letters in a normal reading situation. 
The subject was given two practice attempts using two letters 
not used in the letter sample. When errors were made on these practice 
items the subject was redirected until the error was corrected. Each 
sample letter in the test was presented twice, thus giving twenty items 
which were randomly ordered. The subject was required to draw a line 
through the choice stimulus which matched the sample stimulus a single 
point was given for each correct choice. As suggested by Annand (1971) 


a time score was also obtained for this test. 


Word Directionality 
The Word Directionality Test* was constructed by the writer in 


order to assess the subject's ability to discriminate between alphabetic 
letters, varied over three spatial dimensions and placed within the 
context of nonsense words. The ten sample letters used in the Letter 
Directionality Test were also used in this test. The purpose for using 
words in this particular test was in order to more closely approximate 
the reading situation encountered by the child, namely, the discrimina- 
tion of letters within words. 

Ten three-letter nonsense words and ten five-letter nonsense 


words were used in the test. In the three-letter words a medial 


*see Appendix A for a complete copy of the test. 
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vowel (e) was held constant (ved), while the vowels (i.e., e, a) in the 
five-letter words were held constant at the second and third position 
(fedal). Using a stratified random procedure, five of the stimulus 
letters were placed in an initial position and the remaining five in 
the final position in the three-letter words. For the five-letter 
words, those letters which were in the initial position of the three- 
letter words were randomly placed in either the medial or final posi- 
tion. Similarly, those letters which had been in a final position 

were randomly placed in either a medial or initial position. 

The format of this test was similar to that of the Letter Di- 
rectionality Test. That is, the stimulus word and choices were placed 
on a horizontal line and the subject was asked to choose the word which 
was the same as the first word (as the left-hand side of the page). 

One point was given for each item correctly marked. A time score was 


also obtained for this test. 


Sentence Directionality Test 


The Sentence Directionality Test* was constructed to measure 
the subject's ability to discriminate between alphabetic letters 
varied over three spatial dimensions and placed in real words within 
the context of a sentence. The sample letters used in the Letter Di- 
rectionality Test and Word Directionality Test were also used in this 
test. The purpose for placing the letters within the context of a 


sentence was in order to further approximate the situation in which the 


k 
See Appendix A for a complete copy of the test. 
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child generally encounters letters while reading, namely, in sentences. 
The sample letters were randomly placed in words which were sub- 
sequently placed within sentences. The average sentence was approxi- 
mately four words in length. The format of this test and the scoring 
procedure were similar to that used for the two previous tests. A time 


score was also obtained for this test. 


Validity 


A testing instrument may be said to be valid if it measures 
what it is intended to measure. There are different kinds of validity. 
Content validity refers to the degree to which an instrument samples 
a given situation or variable. For the present newly constructed tests, 
this type of validity (i.e., content) will be discussed. 

The purpose of the Body Directionality Test was to measure the 
subject's ability to discriminate directionality over three dimensions 
- left-right, above-below, in front of-behind, with reference to his/her 
own body. It was further considered that the subject's response to 
the oral directive was indicative of his/her spatial directional ability. 

The oral directions consisted of the words - ‘left-right, in 
front of-behind, above-below', which actually describe the dimensions 
to be discriminated. Further, those items which required left-right 
discrimination were based upon Benton's (1959) Form A of Right Left 
Discrimination Battery (p. 14). The Purdue Perceptual-Motor Survey 
(Roach and Kephart, 1966) subtest, Identification of Body Parts (p. 34) 
served as a model in developing the remaining test items. 


The focal point of the Letter, Word, and Sentence Directionality 
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Tests was the orientation of particular letters. Letters were chosen 
which were asymmetrical and which, when oriented in different direc- 
tions, could be confused with another letter form. 

The Letter Test formed the basis of the other two tests. Thus, 
the Letter Test was constructed first and submitted to three adults 
who were asked to indicate the orientations (left-right, vertical, 
combination) of the various choices. All orientations were identified 
with perfect agreement. 

The stimulus letters and the possible choices were then ran- 
domly placed in words and sentences. In addition to the position of 
each single choice within an item, the order of the items themselves 
was also randomized. 

Thus, given the purposes of these tests - Body, Letter, Word, 
and Sentence Directionality, as well as the nature of the task required 
by the test, it is felt, therefore, that these instruments actually 
measure what they propose to measure. Subsequently, it is considered 


that these devices fulfill the requirements of content validity. 


Reliability 


A split-half method of achieving a measure of reliability was 
used for the present tests. This procedure provides an estimate of 
the internal consistency or homogeneity of the instrument, thereby 
indicating the extent to which the items of the test are measuring the 
same thing. In order to achieve this, the items of the tests were di- 
vided on the basis of being even or odd-numbered, and the scores ob- 


tained on both halves were correlated. Dividing the test, however, 
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shortens it considerably, and also tends to reduce its reliability. 
Thus, a Spearman-Brown formula was applied in order to correct for 
this reduction of length. The reliability data for the Directionality 
Tests are reported in Table 2. The reliability coefficients for the 


Body Directionality Test and the Sentence Directionality Test were .93 


and .90 respectively, and were felt to be quite adequate. 


TABLE 2 


RELIABILITY COEFFICIENTS FOR TESTS CONSTRUCTED 
FOR THIS STUDY 


De ee 


Ses SS Se SS SS eS 000 eee 


Tests Body Letter Word Sentence 
Directionality Directionality Directionality Directionality 


Reliability | 
Coefficients .93 .66 4) .90 


ee 


k 
Corrected using the Spearman-Brown formula. 


The obtained reliability coefficients for the Letter and Word 
Directionality Tests did not indicate the actual consistency which 
existed between the even and odd scores. Due to the fact that the 
scores clustered at or near the ceiling level (ninety-two and seventy- 
three per cent of the even-odd scores were either nine or ten respec- 
tively), the resulting correlation coefficient tended to decrease. An 
examination of the even-odd scores on a bivariate frequency distribution 
indicates a high degree of agreement between even-odd scores. Thus, for 
the Letter Directionality Test eighty-five per cent of the even-odd 
scores lay within one point of each other, while for the Word Direction- 


ality Test the figure was seventy-three per cent. Therefore, it may 
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be concluded that for both of these tests there exists a consistency 
of agreement between even and odd scores using a split-half test of 


reliability. 


Vee er rhores LUDY 


A pilot study, using nine grade one children, divided equally 
into high, average, and low reading groups on the basis of their 
teachers' ratings, was conducted approximately one month prior to the 
final data collection. The purpose of the pilot study was to obtain 
further information with regard to the following areas: (a) to deter- 
mine whether the Letter, Word, and Sentence Directionality Tests 
should be administered individually or in groups; (b) to test whether 
there was evidence of differing performances by the high, average and 
low readers; (c) to check out the test instructions used, as well as 
the possible effects of varying the sequence of test administration; 
(d) to assess the amount of time necessary to complete the tests. 

On the basis of the results of the pilot study, the follow- 
ing decisions were made. (a) A group of four children was considered 
adequate for the administration of the Letter, Word, and Sentence Direc- 
tionality Tests. (b) There appeared to be differences between the 
children on their performances in the Directionality Tests. However, 
in order to increase the instruments' reliability the number of items 
was doubled. (c) The children appeared to comprehend the instructions 
without difficulty. The sequence of test administration did not seem 


to influence the children's performance on any of the tests. (d) The 
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total time involved in the administration of the three, Letter, Word, 
and Sentence Directionality Tests,was approximately twenty minutes, 


which did not appear to cause the children any undue strain. 
VI. COLLECTION OF DATA 


All the visual screening tests were individually administered 
by the experimenter to each subject. This screening process lasted 
approximately three to five minutes per child. The Neale Analysis 
of Reading Ability was also individually administered. However, a 
fellow researcher working in a related study administered approximately 
half of the tests, while the remainder were administered by the experi- 
menter. Approximately five to fifteen minutes were involved in this 
testing, depending upon the number of passages read. 

The Body Directionality, which was administered to each subject 
individually by the experimenter, generally lasted three to four minutes. 
The Letter Directionality, Word Directionality, and Sentence Direction- 
ality were all administered in the above order at one testing session 
to a group of four subjects. The total mean time involved for these 
three tests together was approximately twenty minutes per group. 

All of the foregoing tests were administered during class time. 
Private rooms were made available for each testing session. 

The SRA Primary Abilities Test was administered to each grade 
one class as a total group within their respective classrooms. The 
test authors recommend one proctor per ten children being tested in 


groups. Therefore, the classroom teacher, a fellow researcher, and 
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the writer were involved in the administration of the I.Q. test. The 
testing was conducted during class times at two different sessions 


with rest intervals allotted for during each session. 


VII. ANALYSIS OF DATA 


The data for this study were analyzed, using the following 

analysis: 

(1) Pearson Product Moment Correlation (DEST 02) 
Using this test correlation matrices were computed for 
directionality, reading and I1.Q. variables over reading 
groups, sex and the total sample. 

(2) Partial Correlation (APL STP2) 
The effect of the I.Q. variable was partialled out from 
reading and directionality correlations using this APL 
function. 

() One Way Analysis of Variance (ANOV 15) 
This one-way analysis of variance was used to determine 
whether differences existed between the reading groups on 
time and directionality scores as well as the types of 
directionality errors made. 

(4) Scheffe Multiple Comparison of Means (ANOV 15) 
This procedure was used as a comparison of means following 
the above analysis of variance. In this manner it could 
be determined whether there were significant differences 


between the means. 
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(ay) Test of Significance of Difference Between Proportions 
(Ferguson 1966) 
This test was used to examine the proportional differences 


between the types of errors made by each group on a particular 


directionality test. 
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CHAPTER IV 


ANALYSIS AND INTERPRETATION OF DATA 


The purpose of this chapter is to present and discuss the 


analysis of the test results under the following headings: 


(1) Directional Discrimination Ability and Reading Achievement 
(2) Time as a Factor in Directional Discrimination Ability 

(3) Analysis of Directional Error Types 

(4) Discrimination and Related Variables 


I. DIRECTIONAL DISCRIMINATION ABILITY 
AND READING ACHIEVEMENT 

The subjects were divided according to their reading achieve- 
ment level into high, average and low readers. Table 3 outlines the 
mean scores and standard deviations for each of these groups on the 
Directionality tests. The results indicate that the high reading 
achievement group attained the highest scores on all of the direction- 
ality tests, followed by the average and low reading group respectively. 
In general the greatest differences appeared to exist between the low 
and high group, (i.e., Sentence test - Low - 10.70, High - 15),95) as 
well as between the average and low group (Sentence test - Low - 10.70, 
Average - 14.75). However, the average and high groups did not display 
the same degree of differences in their scores. 

Results on the Body Directionality Test tended to approach the 


ceiling level with the low group having a mean score of eighty per cent 
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of the possible total. These results appear to suggest that the sub- 
jects had developed a generally high level of directional discrimina- 
tion using a body referent point. This same tendency toward ceiling 
level is apparent in the Letter Directionality Test (itgh oak, 
Average - 19.25, Low - 18.00) and to a lesser extent in the Word Di- 
rectionality Test (High - 17.34, Average - 17.05, Low - TO. 32), cne 
Sentence Directionality means, however, do not seem to reach the same 
high levels (High - 15.95, Average - 14.75, Low - 1020) seus tne re 
appears to have been established a hierarchical pattern of directional 
discrimination. The ability to deal with a body referent direction and 
the direction of an isolated letter seems to have been well mastered. 
However, the directional discrimination of a letter within the context 
of a word seems to have presented more difficulty while the ability to 
deal with the directional orientation of a letter within the context of 
a sentence appears to have caused the greatest amount Om ariiiculty. 

As Table 4 indicates, all the directionality tests, with the 
exception of Word Directionality reached a level of significance (p<.01) 
in their correlation with reading accuracy scores. Low correlations 
were established between Letter as well as Word Directionality and 
reading comprehension. Significant correlations, however, were found 
between Sentence, Body Directionality and reading comprehension (p<.01) 
and also between the Total directionality scores and reading comprehen- 


sion. (p<.05). 
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TABLE 4 


CORRELATIONS BETWEEN DIRECTIONALITY 
TESTS AND READING ACHIEVEMENT 















DIRECTIONALITY TESTS 





Letter Sentence Body 





Reale Reading 
A 
Achievement tract as 
Measure Reading 
Comprehension 





kK 
Significant at the .01 level 


k 
Significant at the .05 level 


When the I.Q. factor was subsequently partialled out from the 
foregoing correlations (Table 5), only the Sentence Directionality Test 
maintained a significant level of correlation with both reading accuracy 
(p<.01) and reading comprehension (p<.05). Statistically significant 
levels were also maintained between the Total Directionality scores and 
reading accuracy (p<.05), as well as Body Directionality and reading 


comprehension. 


The Sentence Directionality Test appears to have maintained the 
highest and most consistent correlation to reading achievement. The 
apparent correlation between the Total Directionality scores and read- 


ing accuracy may possibly be accounted for by the rather strong 
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TABLE 5 


CORRELATIONS BETWEEN DIRECTIONALITY TESTS 
AND READING ACHIEVEMENT WITH I.Q. 
PARTIALLED OUT 








DIRECTIONALITY TESTS 











Letter Sentence 













Reading 


Reading 19 
Accuracy : 
Achievement 
Measure Reading 95” 


Comprehension 


KK 
Significant at the .01 level 


x 
Significant at the .05 level 


influence of the Sentence Directionality Test (r=42.,.p.<..01) swith a 
minimum of influence from the Letter (.12) and Word (.04) Directionality 
tests. It appears noteworthy that the Sentence Directionality Test 

was the only directionality score to maintain a significant positive 
correlation with reading accuracy after the intelligence factor had 

been covaried out. A possible explanation of this phenomenon may be 
that the Sentence Directionality Test involves a learning factor more 
similar to acquiring success in reading and, to a more extensive degree, 
for children at this level, than is involved in the remaining direc- 
tionality measurements. 


An analysis of the correlations between directionality and 
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reading achievement for the three reading groups (Table 6) indicated 
no significant correlations between directionality scores and reading 
measures over the three achievement levels. With the exception of 
the average reading group, the highest correlations with reading ac- 
curacy scores were found with sentences, a trend somewhat similar to 
that established using the total sample. 

An analysis of the correlations by sex showed that the cor- 
relations between the Word Directionality Test results and reading 
achievement scores distributed over sex (Table 7) proved to be rather 
low and non-significant in a pattern equivalent to that already dis- 
cussed in the foregoing groupings. The Sentence Directionality Test 
proved to be significantly correlated with reading accuracy (p<.01) 
and reading comprehension (p<.05) for both boys and girls. A similar 
pattern of correlations is also evident for the Letter, Word, Sentence 
Total score with the exception of the correlation between reading 
comprehension results for boys which only approaches significance 
(p<.18). Letter Directionality scores were significantly correlated 
with reading accuracy results (p<.05) for both boys and girls, but 
not with reading comprehension scores. The girls seemed to demonstrate 
much higher correlations between reading scores and Body Directionality 
(rv=.37, .42, p<.05) than the boys, who maintained the same non-signi- 
ficant correlation (r=.27)with the reading achievement measures. 

As a result of partialling out the 1.Q. factor, a pattern 
quite similar to that involving the total group under the same covariant 


conditions tended to emerge (Table 8). The results of the Sentence 
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Directionality Test tended to display the most consistent significant 
level of correlation with reading achievement. Both boys! (p<.01) and 
girls' (p<.05) reading accuracy scores correlated significantly with 
sentence Directionality results. However, only the correlation be- 


tween the girls' reading comprehension and Sentence Directionality 


attained a level of significance. 


TABLE 8 
CORRELATIONS BETWEEN DIRECTIONALITY TESTS AND 


READING ACHIEVEMENT OVER SEX WITH 
I.Q. PARTIALLED OUT 


DIRECTIONALITY TESTS 


Letter Sentence Total Body 





KK 
Reading Reading Boys .08 47 . 30 - 
* k 
Accuracy Girls ote) sek) sah) ara 
Achievement 
Reading Boys = ee = = 
x k 
Mets Md Comprehension | Girls - 38 ele 38 


rs 
Significant at the .01 level 


x 
Significant at the .05 level 


In addition to the results already mentioned, the girls in 
general appeared to have more significant correlations with reading 
scores than the boys, i.e., reading accuracy and Letter, Word, 
Sentence Total (r=.35 p<.05) and reading comprehension and Body 


Directionality (r=.38 p<.01). This apparent tendency for the girls to 
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have significant correlations between reading and directionality 
scores became even more pronounced after the 1.Q. factor was partialled 
out. A possible explanation of this fact may be that for girls, at 
this level, learning tends to emerge as a more influential factor than 
for boys who appear to be more reliant upon a general intelligence 
factor. This same explanation may also be considered in terms of the 
significant correlations which were maintained between Sentence Direc- 
tionality and reading accuracy for both boys and girls subsequent to 
the partialling out of 1.Q. 

In order to further analyse the relationship between direction- 
ality and reading achievement, an analysis of variance was carried out 
to determine if differences on directionality scores existed between 
the three reading groups. The data are shown in Table 9 and indicate 
significant differences over the Letter and Sentence Directionality 
scores (p<.01) but not over the Word scores (Table 9). This apparent 
lack of difference between the groups on the Word Directionality Test 
was not unexpected considering that the mean scores on this test were 
much closer than on any other test with no difference greater than 


1.00 (i.e., 17.34, 17.05, and 16.35 respectively). 


The differences between the high and average reading groups 
proved to be non-significant for both the Letter and Sentence Direc- 
tionality tests (Table 10). However, significant differences were 
found between the high and low reading groups as well as the average 
and low reading groups over both of these directionality tests (p<.01 


and p<.05 respectively). The major differences, therefore, appear to 


£2 





ey 2S 
yttisnotsosxtb bos gotbset os9n99d enotielexyo3 soso tiingte evad 
belistiimq sew roj5a1 .0.1 oy Teste boonbenong stom aeve an So Tree a. 
ds ,alatg yO 3sd3 sd yam t582 efd2 io nokisanlqxs ettémeay 4 cate ay 
ass totost Tetinsvfint stom 6 es sgtems oF Bhna7 gainrast rewat axe 
aonegtifeint Iateneg s mnogu joatisr stom SY oF snaqgs ow ved sot : 
sit to earisi at bersblanoo sd oele yom notisasiqns seme etaT 30003 | 
' -as7id sonsinse nsawisd benleiatsm etsw dotdw anolaalerros sassrilagie 
03 tnsupsedue afitg bas avod died x0} yseTeoo8 gakbasy bos xiitanots 
-O.1 te Jwo gaiiisistsq sii 
~nolsos1tb nsswisd qtdenolisiex ofa saylans saddam? o3 yebio al — —— 
jvo betixas baw sonatiey to eleyisna ne _ Setehtenaksios gatbss: bas yitis 
asswisd bstjatxe esyose yitianolbtosrtb no eponezstitb 32 eatarzessb of 
sisotbnt bas @ sldsT nt nwode sys edeb oft .equetg gnibest saxrdd ad? 
| yitfssolioe7i0 sonsaase ban 130391 9f4 19vo assasTelith Jnsoltingls 
insisqqe erdT .(© sidsT) asicaa Siow sls 19vo ton tud (10,>q) onrens 
jasT yiilaenotjostid broW si4 oo sgvowg. sda mSeuasd sonexs?2tb io doal rh, 
s19W Je93 atdt no seto2a nsGe Si? 3643. _gtreblenos beiasgxenu Jon asw 
ned) 19389%g sonst9I2lb on Athw saad sed¥o yoe mo mpd3 tee0clo doum . 


hia it tac! ef. al base ,C0.Sf ,A€.0f ,.9.5) OO.L 





equoxg anthers se a nent oe 


~2SIsM SSmets ; _bns 3s: 8 T9 7 
ae - - bs 7 i 





54 


TeA®T TO’ 247 3e JUeOTITUSTS 
* 





¥Z0°LT LS Z 

TOME LS (S 

¥9L°9 VAS (6 
S28100S Sd109Sg TRIO] 


UTUITM jo sues, Buouy 


JP 


68°8 


cca? 


8c? 


S9100S 
uTyITM 


Ge°Tst T6°90S DLS Coe gue UIs 
LoS S0°8%72 £S20T P10M 
S8°Or G6°62T OL°TZ 4193397 
Se10d9S T[eIOL S2100S S9109S TeIOL 
jo sueoQ 3uouy uUTUITM JO sues, Buouy 
Ise] 
soienbs ueoy soaenbs jo suns 


pue voueTIeA JO VdAINOS 


SdNOwd ONIGVAY MOT GNV ADVEAAV “HOIH YAO 
SHYOOS ALITVNOILOAMIG AONAINAS ‘HOM SYALLAT NO AONVIUVA JO SISATVNV 4O AUVWWAS 


6 ATEVL 





Isvel 10. sH3 3B Jasokiie: 


55 


exist between the upper two reading groups (i.e., high and average) 

on one hand, and the low reading group on the other. Further, these 
differences appear to be most highly accentuated over the Sentence 
Directionality scores. Thus, it appears that differences between 
higher and lower reading achievers in their ability to discriminate 
directionality are most evident in their performance within the actual 
context of a sentence. Reading group differences over directional dis- 
crimination in isolation (letters) also proved to be significant, but 
to a lesser degree (p<.05), while discrimination within the context of 


words proved to be non-significant. 


TABLE 10 


THE SCHEFFE COMPARISON OF MEANS ON LETTER AND SENTENCE DIRECTIONALITY 
SCORES OVER HIGH, AVERAGE, AND LOW READING GROUPS 


READING GROUPS 
Directionality 
Tests 1-2 1-3 2-3 





Letter = .05 505 


Sentence - .O1 .O1 





- not significantly different at the .05 level 

.05 significantly different at the .05 level 

.01 significantly different at the .01 level 

High (1) Average (2) Low (3) 

The apparent greater differences between the groups evident on 


Sentence Directionality Test may possibly be a function of the nature 


of the task required. The children were originally stratified on the 
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basis of their reading accuracy ability. Simce the Sentence Direc- 
tionality Test requires the child to discriminate directionality 
within the context of a sentence it may be considered to more closely 
approximate the situation and abilities required for accurate word 
identification. Thus, it would appear to follow that those children 
who have attained a higher level of reading accuracy would also be 
more capable of directional discrimination within the same context, 
namely, sentences. These same differences, however, may not be as 
evident with isolated letters or within the context of nonsense words 
as has been demonstrated by the foregoing data. In conclusion, there- 
fore, it may be considered that the best method for evaluating a child's 
directional discrimination ability would be through the use of an in- 
strument which most closely approximates the actual reading situation, 
i.e., a sentence type discrimination test. 
II. TIME AS A FACTOR IN DIRECTIONAL 
DISCRIMINATION ABILITY 

Annand (1971), in a previous study, suggested that her tests 
pertaining to directional ability of letters may have been of greater 
diagnostic value if they had been timed. In keeping with Annand's 
observation, the present directionality tests were timed. The follow- 
ing is an analysis of these time scores. 

As indicated in Table 11, the mean and standard deviation 
scores for the test times tend to follow fairly consistent progressions 
increasing from Letter to Sentence Directionality and from high to 


low reading groups. The total time scores also suggest a similar 


AS 


ae 





~2a7i0 sogedqse sf3 sont2 .yititde Waaeans, gulhess ‘ted2 to akesd : 
yiilsnotgoerth sasnimtisatb o3 bildo sf3 setiupes ; r 
viseols st9m 03 bszobtenen ed yam 31 sonsiase @ 26 ansinp> ed3 aiditw - 
biew stsiy9°08 rol bsytupor setilitde bas ootzenske eds oanmixo3qga | . 
nevbitro seedy sedi wollol o2 iseqqs bivew 3t ,eutT pobosolitvmsbE = 
sd oals bluew yosunece getbsss to leval varight 6 hankedie svar ody 


<3xsdn02 gmpe si3 nidiiw sotisatmbseib Iamotiosztb Yo sideqas stom 





a6 90 Jom yam ,ssvawod ery sm5e sesaT -€99n93098 .yLemen 
abyow sensacon io 3xsinoo 91 aiditw zo s¥sd2ef beasfoat diiw snabtve 
~ss9iis ,fotewlonos nI .eteb gakogstoi ang xd Sedst2eqomeb assd esd 6s 
#'biido 6 gntisulsvs 102 bedsem teed oft asda bezebkenos ed ysm Jf ore? 
~at ms io seu offi dguordia ad blyoow ystiide notsaatmttoeth [enolsse7kb f 
,aotjsut he gnibeaot Isudoe siz sa shinkewaean: yleeols saom doldw tosaiia 


-3893 noljsnimitseth eqyi esnezmea s ..p.t a 
JAMOTTIAAIG MI AOTOAT ABA IMIT IT 4) ee a 
YTIITGA, MOITAMIMIRDeTC Be dol a 3! 


eiesi isd seit betesgque ,ybute egolve7g s at ,(iN@L) basnaA 
1S$3eetg to nesd svad yem exeiszei Qo yohhids Issotsos1th o3 gatataareq 
®'buscnk dtiw gniqeed aT .bemtt need bedi yeda tt eulnv Skosongatb 





eS eae 


a ef 
7 
. _ - a 

-. 


57 


increase in times from the high to the low reading achievement group. 


TABLE 11 
MEANS AND STANDARD DEVIATIONS OF DIRECTIONALITY 


TEST TIMES OVER HIGH, AVERAGE AND 
LOW READING GROUPS 


DIRECTIONALITY TESTS 


Letter Word Sentence Total 
x 109.90) 957.951 283165 551.50 
Reading High 
spay, 28.13 36.90 70.47. 107.69 
x 1227402 980,551 822185 625.80 
Achievement Average 
S.D. 25814 40.49 104.29 140.90 
x Tales 5 ——226-20i—394.80 755.55 


Groups Low 
5.D. 39.45 71%.05 108.17 164.30 


When the correlations between the directionality test times 
and directionality test scores are considered, there appears to be no 
significant correlations over the average and low group as well as the 
high group on Letter Directionality (Table 12). Significant correla- 
tions for boys, girls, and for total group were established between 
all the directionality test times and scores obtained on those same 
tests. The girls' group tended to attain higher correlation coefficients 
which seems to have resulted from a general tendency for the girls to 
work more slowly than the boys (i.e., total directionality times - 

X - 647.20, S.D. - 132.63 and X = 641.37, S.D. - 188.13 for*girls and 
boys respectively) and to achieve higher scores on the Directionality 


tests. 
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The relationship between the time taken to complete the di- 
rectionality tests and reading achievement scores was also investigated. 
The data outlined in Table 13 indicate the relationship between read- 
ing scores and directionality test times. All of the obtained negative 
correlation coefficients established between reading scores and test 
times were found to reach a level of significance (p<.05, p<.01). 

These results tend to suggest that the facility and speed with which 
a child is able to discriminate directionality is also related to his/ 


her level of reading achievement. 
TABLE 13 


CORRELATIONS BETWEEN DIRECTIONALITY TEST 
TIMES AND READING ACHIEVEMENT 


DIRECTIONALITY TEST TIMES 


Reading 
Factor Letter Word Sentence Total 
aK kK kK aK 
Reading -.38 -.54 -.46 -.56 
Accuracy 
k kK aK kK 
Reading -.27 -.45 yoke) -.47 
Comprehension 


kk 
Significant “at the .01 level 


k 
Significant at the .05 level 


An analysis of variance, as outlined in Table 14, indicates 
significant differences exist between the reading groups over the 


times established for the directionality tests (p<.01). 
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The source of the differences is indicated in Table 15. The 
major source of group differences appears to stem from between the 
high and low reading groups. These differences reached the level of 
significance over time scores on all three directionality tests - 
Letter, Word, Sentence Directionality. Only on the Word Directionality 
Test was a level of significance reached between the average and low 
reading group (p<.05). On none of the other measures did the differ- 


ences between groups reach a level of significance. 


TABLE 15 


THE SHEFFE COMPARISON OF MEANS ON LETTER, WORD, SENTENCE 
DIRECTIONALITY TIMES OVER HIGH, AVERAGE 
AND LOW READING GROUPS 


ee eee 


ee Ee ee ae ee EE 


READING GROUPS 


Directionality 

Tests 1-2 1-3 2-3 

yw ee ES Oe St Ae Ee eee ee 
Letter _ .O1 - 

Word = .O1 $65) 

Sentence - .O1 .05 


Se 


- not significantly different at the .05 level 
.05 significantly different at the .05 level 

.01 significantly different at the .01 level 

High (1) Average (2) Low (3) 


These results then would appear to suggest that time is a 
possible factor in a child's ability to discriminate directionality. 


A possible explanation may be that the higher, and, to a lesser degree, 
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the average groups have attained a greater facility in dealing with 
directionality. The lower group, on the other hand, may possibly be 
spending more time due to their lack of facility in the discrimination 
of directionality. Thus, it appears that the lower reading achiever 
not only tends to experience greater difficulty with directional dis- 
crimination, but he also, apparently, spends a greater amount of time 


in his attempts to discriminate. 


III. ANALYSIS OF DIRECTIONAL ERROR TYPES 


Previous studies (Smith, 1970; Annand, 1971) in this area 
have tended to examine directionality only in terms of a left-right 
dimension. The present directionality tests have been specially con- 
structed so that an analysis of left-right, up-down, and front-back di- 
mensions may be made for the Body Directionality Test, while left- 
right, vertical and combination dimensions may be examined for the 
Letter, Word, and Sentence Directionality tests. 

The frequencies and types of directionality errors made on 
all four directionality tests - Body, Letter, Word, and Sentence, are 
outlined in Table 16. The greatest number of errors, for all tests, 
appears to be quite clearly on the left-right dimension. The second 
greatest number of errors on Letter, Word, and Sentence tests tend 
to be combination, while in the Body Directionality Test, the up-down 
dimension appears to rank second. 

It should be noted, at this point, that direct comparisons 


between particular dimensional errors on the Body and Letter, Word, 
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Sentence tests, other than the left-right dimension, must be limited in 
scope due to the three and two dimensional natures of the respective 
tests. However, gross directional abilities and particular dimen- 
sional abilities may be examined where feasible. 

A one-way analysis of variance was used in order to establish 
whether there were differences between the reading groups on the 
types of errors they made. Table 17 presents the data obtained from 
an analysis of variance of dimensional errors made in the Letter, 
Word and Sentence tests over the three reading achievement levels. 

The vertical and combination errors for the Letter test were not further 
analyzed due to an obvious lack of variance within the groups. 

Significant differences between the groups were found on all 
three directional dimensions within the Sentence test, while no 
significant differences were established within the Letter test. Com- 
bination errors on the Word test were significantly different (p=. 01) 
for the various reading groups. 

The high and low group differed significantly on the frequency 
of combination type errors on both Word and Sentence tests as well as 
left-right and vertical errors on the Sentence test (Table 18). The 
average group differed significantly from the low group in terms of 
vertical (i.e., for letters such as t-f, b-p) and combination (i.e., 
n-u, d-p) errors on the Sentence test and only combination errors on 
the Word test. Differences between the average and high groups did 


not reach a level of significance. 
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TABLE 18 


THE SHEFFE COMPARISON OF MEANS FOR TYPES OF DIRECTIONALITY 
ERRORS OVER HIGH, AVERAGE, AND LOW READING ACHIEVERS 








READING GROUPS 





Test and 

Directional 

Error 1-2 1-3 2-3 
Word 

Combination - .O1 .05 
Sentence 

Left-Right - .O1 - 
Vertical - J08) as) 
Combination - OL UL 


a 


- not significantly different at the .05 level 
.05 significantly different at the .05 level 
.01 significantly different at the .01 level 
High (1) Average (2) Low (3) 


Thus, it would appear that lower achieving readers tended to 
make more directional discrimination errors on all three dimensions, 
than high achieving readers, and particularly when they were working 
within the context of a sentence. The differences between average and 
low readers also only became apparent when the task was completed 
within the context of a sentence, or in words when combination type 
errors were considered. It is also interesting to note that the 


average and low readers appear to display significant differences on 
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vertical and combination dimensions and not on a left-right dimension. 

Further information concerning the types of errors made was 
obtained by calculating the proportions of each dimensional error made 
within a particular test. Table 19 outlines these proportions. As 
previously noted, the highest proportion of errors within all of the 
tests was on a left-right dimension. Although the left-right dimen- 
sion does appear to cause the greatest amount of difficulty, it is 
interesting to note that the lower group displayed a tendency to have 
a greater distribution in error type proportions. This distribution 
became increasingly more obvious over Letter, Word, and Sentence 
tests as can be seen in Figures 1-3. Such a distribution of direction- 
ality types would seem to suggest that, whereas the higher reading 
achievers experience some difficulty with left-right discrimination, 
the lower achieving readers tended to display a more global deficiency 
in directional discrimination (i.e., all three dimensions). 

A z value was calculated in order to detect whether signifi- 
cant differences existed between the proportions. As indicated in 
Table 20, the proportion of left-right errors differs significantly 
from vertical and combination errors over Letter, Word, Sentence tests 
and over all three reading achievement levels (p<.05). These results 
further substantiate the focal role of left-right discrimination in 
directional ability. The only other significant difference between 
proportions of dimensional errors was found with vertical and combina- 


tion errors in the high reading group on the Word test. 
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Figs. 1-3. NUMBER OF ERRORS MADE BY HIGH, AVERAGE AND LOW 
READERS ON THE LETTER, WORD AND SENTENCE 
DIRECTIONALITY TESTS 
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TABLE 20 


SIGNIFICANCE OF DIFFERENCES BETWEEN PROPORTIONS OF 
DIRECTIONALITY ERROR TYPES ON LETTER, WORD, AND 
SENTENCE TESTS OVER HIGH, AVERAGE AND 
LOW READING ACHIEVERS 








DIRECTIONAL DIMENSIONS 





Reading 

Groups Test LR-V LR-Comb. V-Comb. 

ne eet eee ee ee eee eee ee 
Letter AOD .05 - 

High Word .05 | alts) 20> 
Sentence .05 .05 = 
Letter .05 .05 - 

Average Word .05 aie) - 
Sentence #05 .05 - 
Letter S05 AUS) - 

Low Word 05 203 - 
Sentence .05 .05 = 


ee a ee SSS ES eS 


- not significant at the .05 level 
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A very similar pattern to the foregoing was established on 
the dimensional errors made within the Body test (Table 21), namely, 
Significant differences were shown to exist between left-right / front- 
back, and left-right / up-down errors (p<.05). However, for the aver- 
age and low reading groups, the differences between front-back and up- 
down errors, though apparently high, only approached the significance 


level (p<.07). 


TABLE 21 


SIGNIFICANCE OF DIFFERENCES BETWEEN PROPORTIONS 
OF BODY DIRECTIONALITY ERROR TYPES OVER 
HIGH, AVERAGE AND LOW READING ACHIEVERS 





DIRECTIONAL DIMENSIONS 





Test 

Groupings LeReehe Bs Lek. -U. 0. Peb.-U.0. 
High AU: SOE: - 
Average alte .05 = 
Low 05 athe) - 


- not significant at the .05 level 


.05 significant at the .05 level 


IV. DISCRIMINATION AND RELATED VARIABLES 


Previous studies (Harris, 1957; Silver and Hagin, 1960; 
Coleman and Deutsch, 1964; Belmont and Birch, 1965) have raised the 


question of a relationship between directional discrimination and I.Q. 
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Directional discrimination in the foregoing studies, however, has al- 
ways been in reference to the individual's body and on a left-right 
dimension. It has been hypothesized in this study that body referred 
directional ability precedes directional discrimination of objects in 
space, and, in particular, alphabetic letters. The present section 
therefore, will consider the relationship of I.Q. and directional dis- 
crimination ability as well as the possible hierarchical development 
of this ability. Finally, the relationships between the various tests 


of directionality will be examined. 


Directionality and I1.Q. 

The SRA Primary Abilities, as described in Chapter III, offers 
an individual measurement for each of the primary abilities - Verbal 
Meaning, Perceptual Speed, Spatial Relationship, and Number Facility, 
as well as a single total estimate of general intelligence. Table 22 
presents the correlation coefficients established between the general 
intelligence measure, the individual primary abilities, and the 
directionality tests. With the exception of the correlation between 
general intelligence and Word Directionality scores, the correlations 
between total I.Q. and the remaining directionality tests seem to 
be somewhat higher than those established between individual primary 
abilities and directionality tests. This tendency may be viewed as 
a possible indication of a further ability - directional discrimination 
ability - which appears to be more highly related to a general intel- 
ligence factor than to any of the individual abilities already being 


measured by the test. 


s\ 






-[s esd ,tsvewe ,eothuse guiogeyot odd mt adtyanimizoers Lanolioerid 
tigty-s3el 5 90 brs ybod a'Isubivibal of3 0% sonsyster ab neat aysw 
betrsisy ybod jedt vbute ebda nk bostestoqed: eed earl. 37 fo benomtb 
ot ejostdo to nobsjsnimkisetb [enotics1tb esbasexq ystitds [eaotisesth 
notinea Jaseeng sdY .atesief otiedadgqls _telvoksvag ot .bnm , so8qe 
-atb Isnoksosxkb bne .0.1 to qislenotiaion edt yehkdaos Eikw psrotexeds 


jnsmqoleveb [sotdors1sid oldteacg odd as Llew es yoliids nokisaiata 7 

| eje93 suotxsv esd3 noswied eqidanotieler end elect »vititds etd3 to 
-boolmxs ed LLiw yiilenotjosath io ; 

aretto ,III 1etqed0 ni bsditoasb as ,pskatindA yzsat a9. Ae off : 
IsdisV¥ - estitiids yremtizq sit to Aoee tot  atenaamteaman isubiy tbat a6 7 
-vititos! rede brs qisienc tial si Intinge jhaugs fsutqss197F . agniassM - 
$8 sidet -sonegilleint Lateneg to stamtszas Istod signta s- inna | | 7 
{s1sn9g eds coswidd batielidezes ejnelotiises aobasisrres 94 aineesrq - : 


od3 bas ,esisiiids yismixg Isubivibal sds ,smwesaom sonsgtifoint 


negwied nobieler10s edz Yo notsqsoxs odd HIIW .atend (3 Manoksosatb 
anotsalesion oft ,e9t09e yatisaotsoes!0 brow ban oanogii team desenng 

ot ages e3ea2 (2 Linaotaoes th gatniomet 5 ch Pet aiken - 
egy Lear npewaed badatidazee ee a pa 





i 


TABLE 22 


CORRELATIONS BETWEEN SRA PRIMARY ABILITY SCORES 
AND DIRECTIONALITY TEST SCORES 


ee ee ee 
Lee eee ee 


DIRECTIONALITY TESTS 





Body Letter Word Sentence 
ee 
Verbal ae Ag ek 
Meaning -40 <eue 14 43 
ieee le er eS 
Perceptual gh 
S.R.A. Speed -.04 50 5.0 aly) 
Primary $$. ee Oro 
Abilities 
Spatial me kek i 
TOMO SS Relationship  .30 45 .10 36 
at ahh enn iS i a ae SS 
Number fs kk eS 
Facility 726 mo .18 ~43 
ee ee ee ee 
Total ** a Kk 
1.0: aS oe 20 20 


aa aa a eee En 


kK 
Significant at the .Ol level 
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Significant at the .05 level 
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No significant correlations were found between any of the pri- 
mary mental abilities and the Word Directionality Test. The Perceptual 
Speed subtest displayed the least amount of correlation, with the 
directionality measures reaching a level of significance only with 
Letter Directionality. However, this correlation with the Letter test 
appears quite plausible since both tests involve a matching to sample 
of figures (i.e., geometric and pictures vs. alphabetic letters) in 
isolation. It is also interesting to note that the children in this 
sample tended to score above their C.A. level on the Perceptual Speed 
subtest which is also a visual discrimination test. However, generally 
low correlations between the Perceptual Speed test and the directionality 
tests would seem to indicate that somewhat different perceptual dis- 
crimination factors are involved. 

Further, the correlation between Perceptual Speed and reading 
accuracy also tended to be rather low Gey" while a much higher 
correlation existed between reading accuracy and the directionality 
test scores (p<.01) and, in particular, the Sentence test (p<.01). 

The correlation coefficients between the remaining primary 
ability factors and the directionality tests reached the same level 


of significance (p<.01). 


Body Directionality and Letter, 
Word, Sentence Directionality 


As suggested in the review of literature, directional dis- 


crimination using a body referent point, was considered a basic 


* 
See Appendix B for complete data 
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directional ability. Table 23 outlines the correlations between the 
Body Directionality Test and the Letter, Word, and Sentence Direc- 
tionality tests as well as their combined totals. In terms of the 
total sample, correlations between the Body test and the remaining 
directionality tests reached a level of significance in every inci- 
dence. Also, all the correlations between the Body test and the 
Letter, Word, and Sentence total score over boys, girls, average and 
low groups also reached levels of significance (p<.05, p<.01). These 
results tend to support the concept of a general directional ability 
factor in both modes of directional discrimination. 

Body Directionality was also significantly correlated with 
Word and Sentence scores for the boys and for the low reading group, 
while significant correlations were established with Sentence scores 
for the eiris’ eroups 

Subsequent partialling out of 1.Q. from the foregoing cor- 
relations did not drastically alter the established pattern (Table 
24). With the exception of the Letter scores, the correlations be- 
tween the Body test and Word, Sentence, as well as Letter, Word, 
Sentence Total for the total group remained at significant levels 
(p<.05, p<.01). Correlations between Body Directionality and Letter, 
Word Sentence total scores for girls and average and low reading 
groups also remained at a level of significance (p<.05). These 
results tend to substantiate the concept of a general directional 
discrimination ability which does not appear to be merely a function 


of general intelligence, but rather, to a substantial extent, a 
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function of learning. However, Letter and Word directional discrimina- 
tion would appear to be more dependent upon an I1.Q. factor considering 
that the correlation between these tests and reading achievement be- 
comes non-significant when 1.Q. is partialled out. 

The highest correlation coefficients for any single sub-group 
appeared to be with the low readers. A possible explanation of this 
phenomenon would appear to lie in the fact that as a group they tended 
to show the greatest amount of directional confusion over both sub- 
jective and objective directionality modes. The remaining groups, 
however, although they tended towards total proficiency in Body 
Directionality, they appeared to experience comparatively greater dif- 
ficulty with the objective directionality involved in the Letter, Word, 
and Sentence tests. Thus, it would seem that subjective and objective 
directional discrimination abilities tend to be hierarchical in the 
nature of their development. 

Significant correlations between Body Directionality scores 


and Word Directionality for boys and Sentence Directionality for girls 


were also observed subsequent to the partialling out of I.Q. 


Intercorrelations of 


Directionality Tests 


Correlations between the four directionality tests were com- 
puted in order to obtain a measure of the internal consistency of 
these directionality tests. The correlation coefficients and their 
levels of significance are shown in Table 25. 


All of the directionality tests which were constructed for 
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this study reached the criterion level of significance (p<.05) although 
none of the intercorrelations are exceedingly high. The fact that the 
correlations were both positive and significant would suggest the 
existence of a common factor - directional discrimination. However, 
the lack of exceedingly high correlation coefficients would also in- 


dicate that each test is measuring something different. 


TABLE 25 


CORRELATIONS BETWEEN 
DIRECTIONALITY TESTS 


Ce ee ne a 


ea a 


Body Letter Word Sentence 
hievement #8) the srade one level. Although 2). fhe rests. 
* Kk aK 
Body 125 - 40 ie 
es ee ee eee ee ee SS 
KK kk 
Letter 41 -49 
Borre lation remsines at « sien! ficent invel after 1 6. was meri saties 
KK 
Word now) 


Ce ee 


Sentence 


Ree ee a 


kK 
Sipui Leantedtetiee, 0. Leve. 
* 
Significant at the .05 level 


The correlation coefficients between Sentence and Body, Letter, 
Word, show a gradual progression which tends to support the view that 
these tests are hierarchical in terms of difficulty. 

These data, therefore, would tend to suggest that the Sentence 
Directionality Test may possibly be the most meaningful instrument for 


the measurement of directional discrimination. 
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V. SUMMARY 


The mean scores obtained on all the directionality tests in- 
dicate a progression from the low to the high achieving readers. A 
similar progression was evident in the times taken to complete the 
Letter, Word, and Sentence tests. That is, the high reading achievers 
completed the test in the least amount of time while the low achieving 
readers required the longest time. 

The ability to discriminate directionality in terms of one's 
own body and with reference to alphabetic letters in isolation, words 
and sentences, appeared to be positively correlated with reading ac- 
curacy achievement at the grade one level. Although all the tests 
were positively correlated with reading accuracy, the Sentence Direc- 
tionality Test displayed the highest degree of such correlation. This 
correlation remained at a significant level after 1.Q. was partialled 
out. It was, therefore, concluded that in terms of directional dis- 
crimination ability, the Sentence Directionality Test was the best 
predictor of success in reading. 

An analysis of variance showed that significant differences 
existed between the high-low and average-low reading groups on scores 
obtained on both the Letter and Sentence Directionality test. 

A time factor was investigated to determine its relationship 
to directionality scores and to reading achievement. Test findings 
subsequently showed that significant negative correlations existed 


between directionality test times and both reading achievement and 
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directionality scores, over the total group. Also, significant dif- 
ferences emerged between the high and low reading groups over times 
taken to complete the Letter, Word, and Sentence Directionality tests. 
Thus, it would appear that the low readers tend to be less accurate 
in the discrimination of directionality and also require more time 

to complete the task. 

Left-right directional confusion appeared to account for the 
largest number of errors. However, significant differences between 
the high and low reading groups were apparent on all three dimensions 
(i.e., left-right, vertical, combination) on the Sentence Direction- 
ality Test. An analysis of the proportion of errors further indicated 
that the lower reading group displayed a greater tendency for global 
directional confusion, while the errors made by the higher reading 
groups tended to focus more on a left-right gradient. 

The correlations established between the Letter Directionality 
Test scores and the total I.Q. score, as well as the component pri- 
mary ability subtests all reached a level of significance (p<.01l). 
These results would seem to suggest that I.Q. is a major factor in the 
child's performance on the Letter Directionality Test. 

The present data also showed that the correlations between 
Body Directionality Test scores and the Letter, Word, Sentence, Direc- 
tionality test scores reached a level of significance over the total 
group (p<.05). These data appears to suggest that the extent of di- 
rectional discrimination ability in subjective space (i.e., direction- 


ality in reference to one's own body) is indicative of success in 
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objective space (i.e., alphabetic letters in isolation, words and 
sentences). 

Finally, intercorrelations among the directionality test 
scores indicated significant correlations for all the test combina- 
tions. The correlation coefficients, though significant, were not 
exceedingly high. The nature of the correlations, however, tended to 
substantiate a hierarchical arrangement of test difficulty , ranging 
from Body Directionality to Sentence Directionality. 

The following chapter will contain a summary of this study, 
discussion of the hypotheses, possible implications, and suggestions 


for further research. 
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CHAPTER V 


SUMMARY, CONCLUSIONS, IMPLICATIONS AND 
SUGGESTIONS FOR FURTHER RESEARCH 


I. SUMMARY 


The main purpose of this study was to investigate the ability 
to discriminate directionality over three dimensions (i.e., left-right, 
up-down, front-back) and its relationship to the beginning stages of 
reading achievement. The childrens' ability to discriminate direction- 
ality in both subjective (body referent). and objective (alphabetic let- 
ters) space was assessed. The body dimensions involved left-right, up- 
down, and front-back, while the letters were transformed over left-right, 
vertical and a combination of these dimensions. A sample of grade one 
readers of at least average I.Q. was chosen with equal distributions 
over sex and reading ability. The total sample, therefore, involved 
groups of thirty boys and girls with ten high, average and low achiev- 


ing readers in each group. 


II. FINDINGS AND CONCLUSIONS 


Hypothesis ili 


There is no significant correlation between scores on the 


Neale Analysis of Reading Ability and: 


(a) Scores on the Body Directionality Test 
(b) Scores on the Letter Directionality Test 
(c) Scores on the Word Directionality Test 


(d) Scores on the Sentence Directionality Test 
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(a) This hypothesis was rejected for both reading accuracy 
and reading comprehension scores over the total sample. Further, when 
the 1.Q. factor was partialled out, the correlation between Body Direc- 
tionality and reading comprehension remained at a level of significance 
(p<.05) while the relationship with reading accuracy fell below the .05 
level of significance. In terms of high, average,and low reading 
achievement groups this hypothesis was not rejected since none of the 
correlations reached the .05 level of significance. This hypothesis 
was also not rejected for the boys' group, but was rejected for the 
girls. When 1.Q. was subsequently partialled out, only the reading 
comprehension scores of the girls retained a significant correlation 
with Body Directionality. 

(b) This hypothesis was not rejected for any of the correla- 
tions established with the reading comprehension scores. The hypothesis 
was only rejected over reading accuracy scores in reference to the total 
group as well as the boys' and girls' groups. However, when I.Q. was 
partialled out the given hypothesis was not rejected for any of the 
groupings. 

(c) This hypothesis was not rejected for any of the groupings 
on either the reading accuracy or reading comprehension measures. 

(d) This hypothesis was rejected for both reading accuracy 
and reading comprehension scores over the total group. The subsequent 
partialling out of 1.Q. gave further evidence to support rejection of 
this hypothesis since a significant correlation at beyond the .05 level 


existed between Sentence Directionality and reading scores. The given 
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hypothesis was not rejected in reference to the high, average,and low 
reading groups. Also, although the hypothesis is generally rejected 
over boys' and girls' groupings, it was not rejected with reference to 
the boys' comprehension scores subsequent to the partialling out of 


the 1.0 ytactom 


Conclusion 

The test results suggest that Body Directionality scores tended 
to be more highly related to reading comprehension than reading ac- 
curacy. In view of the nature of the test administration (i.e., re- 
sponse to an oral directive), it would seem that the child's ability 
to comprehend the oral directives of the Body Directionality Test is 
related to his ability to comprehend the written language of the Neale 
Analysis of Reading. Both the Letter and Word Directionality tests 
appear to have little or no relationship with reading achievement 
scores. The relationships that were found to exist between Letter Di- 
rectionality and reading scores seem to have been highly influenced by 
an I1.Q. factor, since, when this factor was subsequently partialled 
out, none of the correlations over the various groups reached the .05 
level of significance. 

The Sentence Directionality Test appears to have maintained the 
highest and most consistent level of correlation with reading achieve- 
ment scores over the various sample groupings. It would seem, there- 
fore, that a child's level of reading achievement is most highly re- 
lated to his/her ability to discriminate the directionality of alpha- 


betic letters when they are placed within the context of a sentence. 
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Hypothesis 2 
There is no significant difference between the scores obtained 


by high, average,and low reading achievers on: 


(a) Letter Directionality est 
(b) Word Directionality Test 
(c) Sentence Directionality Test 


(a) This hypothesis was rejected since the analysis of variance 
indicated that the high, average, and low reading groups differed sig- 
nificantly in their Letter Directionality scores. A Sheffe comparison 
of the means revealed that both the high and average groups performed 
significantly (p<.05) better than the low reading achievers. However, 
the high group did differ, at the .05 level, from the average group on 
Letter Directionality scores. 

(b) This hypothesis was not rejected since the high, average, 
and low reading groups did not differ significantly in their perform- 
ance on the Word Directionality Test. 

(c) This hypothesis was rejected since the high, average, 
and low reading groups differed, beyond the .01 level of significance, 
in their Sentence Directionality scores. A Sheffe comparison of the 
group means further indicated that the high and average groups per~ 
formed significantly (p<.01) better than the low reading achievement 
group, whereas the high and the average reading achievers did not 


differ at the .05 level of significance. 


Conclusion 


The present data tend to indicate that the ability to 
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discriminate the directionality of alphabetic letters appears to be 
a distinguishing factor in differentiating particularly between low 
reading achievers and those who are of average or high reading 
ability. These results further suggest that this apparent deficiency 
in directional discrimination ability displayed by the low reading 
group may be a contributing factor to their lack of reading success. 
The results on the Word Directionality Test seem to indicate 
that this particular test is possibly an inadequate instrument for 
measuring differences in directional discrimination ability with grade 
one children. Results from the previous hypothesis tend to substantiate 
the foregoing in that no significant correlations were established 
between reading achievement scores and Word Directionality results. 
Although scores obtained on the Letter Directionality Test showed sig- 
nificant differences between the high and low as well as the average 
and low reading groups, these same groups differed to a much greater 
degree in their performances on the Sentence Directionality Test. It 
would thus appear that the Sentence Directionality Test is the best of 
the directionality instruments for measuring differences between the 
ability of grade one children, at this stage, to discriminate the di- 


rectionality of alphabetic letters. 


Hypothesis 3 


There is no significant correlation between times taken on 


the Letter, Word, and Sentence Directionality tests and 


(a) Scores on the Letter, Word, and Sentence Directionality tests 


(b) Scores on the Neale Analysis of Reading Ability 
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(a) This hypothesis was rejected over both boys' and girls' 
groups as well as the total sample since significant negative correla- 
tions existed between directionality test times and directionality test 
scores. Correlations between test scores and times on the Word and 
Sentence Directionality tests also reached the .05 level of significance 
for the high reading group, whereas the correlation between these same 
factors on the Letter Directionality Test did not reach a level of sig- 
nificance. On the basis of non-significant correlations over the aver- 
age and low reading groups the hypothesis was not rejected. 

(b) This hypothesis was rejected since significant negative 
correlations were revealed between Letter, Word,and Sentence Direction- 
ality test times and both reading accuracy and reading comprehension 


scores. 


Conclusion 

These results tend to suggest that the time required by a 
child to discriminate the directionality of an alphabetic letter is, 
to a degree, related to his/her ability to discriminate accurately. 
Thus, it would follow that a child who requires more time to discriminate 
the directional orientation of an alphabetic letter tends to be more 
likely to make inaccurate discriminations. It was further shown that 
the time required to discriminate the directionality of an alphabetic 
letter is related to a child's reading achievement level. These re- 
sults would suggest, therefore, that a child who requires a greater 
length of time to discriminate the directional orientation of an alpha- 


betic letter would also experience greater difficulty in his/her 
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attempts to read accurately and with comprehension. 


Hypothesis 4 
There is no significant difference between times taken by 


high, average, and low reading achievers to complete the: 


(a) Letter Directionality Test 
(b) Word Directionality Test 
(c) Sentence Directionality Test 


(a), (b), (c) These hypotheses were rejected since significant 
differences were found between the time required by the high, average, 
and low reading achievers to complete the Letter, Word,and Sentence 
Directionality tests. A Sheffe comparison of the means on the various 
directionality tests revealed significant differences (p<.01) between 
the times taken by the high and low reading achievers on the Letter, 
Word, and Sentence Directionality tests. Differences between the average 
and the low reading achievers reached the .05 level of significance on 
only the Word and Sentence Directionality Tests. No significant differ- 
ences were discovered between the times required by the high and average 


reading groups. 


Conclusion 

A pattern similar to that previously shown with directionality 
test scores seems to have emerged on directionality test times - namely, 
the greatest differences on times taken to complete a directionality 
test exist between high and low reading groups with no significant dif- 


ferences apparent between the high and average groups. Lesser, though 
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significant, time differences were established between the average and 
low reading groups on the Word and Sentence Directionality tests. 
Thus, it would appear that children who are low in reading achievement 
are also distinguishable from better readers by the greater amount of 
time they require to discriminate the directionality of alphabetic 
letters. The lack of difference between the high and average groups 
would seem to further suggest that the time required by the low group 
may be a greater handicap to the poorer reader than to the child con- 


sidered to be an average reader. 


Hypothesis 5 


There is no significant difference between the types of errors 


made by high, average, and low reading achievers on the: 


(a) Letter Directionality Test 
(b) Word Directionality Test 
(c) Sentence Directionality Test 


(a) Errors on these tests were analysed in terms, left-right, 
vertical, and a combination of these dimensions. Since no significant 
differences were found between the types of errors made on the Letter 
Directionality Test by the high,average,and low reading achievers this 
hypothesis was not rejected. 

(b) This hypothesis was rejected in terms of combination 
type errors but not rejected with reference to left-right and vertical 
type errors. A Sheffe comparison of the means indicated that differ- 


ences between the high and low reading achievement groups, as well as 
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between the average and low reading achievement groups,on combination 
and vertical type errors, reached levels of significance (p<.01 and 
p<.05 respectively). 

(c) This hypothesis was rejected since significant differences 
were found between left-right, vertical, and combination errors over 
high, average, and low reading achievers. A Scheffe comparison of 
means revealed that significant differences existed between the high 
and low as well as average and low reading achievers on all three di- 
mensions. The sole exception of non-significant differences lay be- 
tween the average and low reading groups on errors made over a left- 


right dimension. 


Conclusion 

The present data once again indicate that group differences 
appear to be greatest between the high and low readers, followed by 
the differences between the average and low readers, while non-signifi- 
cant differences tended to exist between the average and high readers. 
It would also seem from these results that the differences between 
the type of directionality errors made by children of various reading 
levels become more apparent on the Sentence Directionality Test. 
Thus, it appears that the lower achieving reader differs from achieving 
readers in that he/she tends to make more directional discrimination 


errors over all dimensions and this directionality deficiency is 


best measured using the Sentence Directionality Test. 


Hypothesis 6 


There is no significant correlation between scores on the 
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Letter, Word, and Sentence Directionality tests and: 


(a) I.Q. scores 
(b) Body Directionality Test scores 


(a) In terms of correlations between I.Q. and Letter Direction- 
ality, this hypothesis was rejected for the total I.Q. scores and all 
the 1.Q. subtest scores. No significant correlations were found be- 
tween any of the I.Q. scores and the Word Directionality scores, there- 
fore this hypothesis was not rejected. Since the correlations between 
the total I.Q. score as well as all the sub-test scores (except Per- 
ceptual Speed) and Sentence Directionality scores were statistically 
significant, the hypothesis may be considered rejected for them. In 
summary, therefore, this hypothesis can be rejected in part, depend- 
ing upon which I.Q. sub-scores are being considered. 

(b) This hypothesis was rejected in terms of Letter Direction- 
ality over the total sample; with reference to Word Directionality 
over the total, boys, and low reading groups; and finally, in terms 
of Sentence Directionality over the total, boys, girls, and low read- 
ing achievement groups, since significant correlations existed for 
these groups between the above directionality tests and Body Direction- 
ality. However, subsequent to the partialling out of a measure of 
I.Q., significant correlations between Body Directionality scores and 
Word Directionality scores remained for the total, boys, and low read- 
ing achievement groups, while significant correlations between Body 


Directionality and Sentence Directionality were found to exist over 


the total and girls' groups. 
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Conclusion 

The current data pertaining to directionality scores and I.Q. 
seem to suggest that the factor measured by these directionality tests 
generally tends to be more highly related to a general intelligence 
measure than to any of the individual primary mental abilities, as 
measured by the SRA Primary Mental Abilities Test. 

The one subtest (Perceptual Speed) which most closely resembles 
the present directionality tests (i.e., match to sample discrimination 
task), shows a minimal relationship to the Word and Sentence test 
scores. However, the rather high correlation between Perceptual Speed 
and Letter Directionality may be due to greater similarities between 
the two tasks (i.e., the discrimination of isolated figures - pictures 
and silhouettes versus alphabetic letters respectively). Thus, it 
would seem that the present directionality tests may be measuring a 
separate ability which, though related, is distinct from those found 
in the SRA Primary Abilities. Data would also seem to suggest that 
a child's performance on discriminating gross symbols (shapes, etc.) 
showslittle relationship to his ability to discriminate letters em- 
bedded within words or sentences. 

The ability of the child to discriminate directionality with 
reference to his/her own body tends to be related to his/her ability 
to discriminate directionality in terms of alphabetic letters. This 
general tendency is most apparent in terms of the performance of the 
total group. However, a further interesting pattern developed over 


the high, average, and low reading groups. The low reading achievers 
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tended to obtain higher correlation coefficients between Body Direc- 
tionality and Letter, Word, and Sentence Directionality scores than 

the high reading achievers, while the average reading achievers tended 
to maintain an intermediate position. This phenomenon may be accounted 
for by the fact that the high reading group had basically mastered 
directionality using a body referent point. However, a comparable 
degree of mastery was not evident in dealing with alphabetic letters. 
The lower reading child, however, did not appear to have totally mas- 
tered directionality in reference to his own body, and this deficiency, 
it would seem, is also related to a deficiency in dealing with the 
directional orientation of letters. These results then tend to sub- 
stantiate a hierarchical development of directional discrimination - 
namely, subjective (i.e., body referred) to objective (i.e., alphabetic 


letters). 
III. LIMITATIONS OF THE STUDY 


In addition to those limitations already outlined in Chapter 
1, the following factors became apparent during the testing, which 
may tend to limit the applicability of the findings. 

1. The average 1.Q. for the total group (X - 110) was approxi- 
mately ten points above the normative mean. Therefore, the sample in- 
volved in the present study may possibly be atypical in their level 
of general intelligence. 

2. During the actual testing, the author noticed that a 


number of children tended to omit items. When this was observed, 
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the child was redirected to complete the particular item omitted. 
This behavior was only noticed on the Letter Directionality Test. 
Such departure from the standard method of test administration may 


have possibly introduced some bias in the test results. 
IV. SUGGESTIONS FOR FURTHER RESEARCH 


1. <A follow-up study, using the present sample, may reveal 
further information with regard to the developmental aspects of direc- 
tional discrimination ability. Such a study would possibly reveal 
whether directional discrimination is a factor in reading success at 
the grade two level. Annand (1971) suggested that by grade two an 
intelligence factor tended to compensate for a lack of left-right dis- 
crimination ability with reference to the body. Therefore, a future 
study may find it necessary to use tests which could measure a more 
advanced level of directional discrimination ability, in a manner much 
like the present Sentence Directionality Test. 

2. A further study may possibly involve the establishment 
of a directionality training program in order to determine the efficacy 
of such remediation. Pre-tests would allow for specific focus in a 
remediation program in reference to subjective or objective direction- 
ality, as well as on definite dimensions. Subsequent post-tests may 
then reveal important information with regard to remediation in this 
area. 

3. Research might be conducted which focussed more on the 


child's reading. Passages may be constructed with words containing 
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the letters used in the discrimination tests of this study and an 
analysis of the child's oral reading would determine if the errors 
made on the discrimination tests also occurred when the child was read- 
ing orally. 

4, Research might be profitably conducted in order to deter- 
mine whether the types of errors a child makes on a directional dis- 
crimination test (as used in this study) are reflected in his printing 


or writing. 


V. IMPLICATIONS 


1. The results of this study suggest that the low achieving 
reader differs from the more successful reader in his/her ability 
to accurately discriminate the directionality of alphabetic letters. 
Although the low achieving child tends to experience his/her greatest 
amount of difficulty in dealing with transformations on a left-right 
gradient (i.e., b-d), it is also apparent that he/she has a good deal 
more difficulty than the average or above average reader in discriminat- 
ing letter transformations on a vertical dimension (i.e., b-p), as 
well as those on a combination of the former two dimensions (i.e., 
b-q). Thus, it would seem that those children experiencing difficulty 
in the discrimination of alphabetic letters would benefit from training 
in directional discrimination, not only on a left-right gradient, as 
suggested by Smith (1970) and Annand (1971), but also a vertical di- 
mension as well as a combination of the two dimensions. Such a pro- 


cedure may entail the simultaneous presentation, drawing or construction 
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of a letter along with its various dimensional transformations. The 
child could be directed to note the likenesses and differences between 
the various letter transformations. Particular attention would be 
given to those transformations which approximate or exactly match 
other legitimate symbols encountered in the reading process (i.e., m, 
eee COS ore, de mea evs. Ys. Us Coe AL Ce Jes 

In order to help a child become more efficient in discriminating 
letters, a further exercise may require the child to circle those 
letters in a given passage which matched a letter the teacher would 
present on a flash card. 

If the child has difficulty in printing the letters (e.g., b-d) 
in the correct orientation, he may be taught to use his thumb as a 
stabilizer to orientate his printing. That is, his left hand may be 
placed flat on the desk (if he is right-handed), and his right hand 
used to make the letters. He should be taught four directions in 


relation to his thumb and to his body. 


A: away from his body A 


KS 
ee 

ty 
ay | 
y 
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B: towards his body 
C: away from his thumb Se OSS S3 


D: towards his thumb ae etre ay ome Dea 


The teacher would say and do the actions with the child at the begin- 
ning and then gradually let him do them by himself. For example, 
to make a 'b' the steps would be: 

a. make a line towards the body, and 


b. a curve away from his thumb on the bottom half of the line. 
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To make a 'd' the steps would be: 
a. make a line towards the body, and 


b. a curve towards the thumb on the bottom half of the line. 


2. The present results also suggest that those children who 
display a deficiency in discriminating directionality, with reference 
to their own bodies, also demonstrate a greater deficiency in the di- 
rectional discrimination of alphabetic letters. The major source of 
body directional confusion appears to stem from a left-right dimen- 
sion. However, sufficient confusion was apparent in the lower achiev- 
ing child on both up-down and front-back dimensions to warrant con- 
sideration. Thus, it would appear that those children found to be 
experiencing difficulty in the directional discrimination of alphabetic 
letters should also be tested on their ability to discriminate direc- 
tionality with reference to their own bodies. Suitable programs may 
then be initiated which would focus on the real needs of the child, 
considering the development of body directionality as an ability basic 
to the development of letter directional discrimination. Further, 
such body directionality programs would need to consider not only the 
more traditional left-right dimension but also training in discrimina- 
tion of up-down and front-back. 

A game such as "Simon Says" may be used to develop body direc- 
tionality. In this game the child follows instructions which are 
prefaced by the words, 'Simon says'. Thus, an instruction may be 


"Simon says, put your left hand above your head". 


8e 






ted bluow egaae ods. ‘hb! 9, slew oT 
brs ,¢bod sii ebrawer eabl s alam yaoi” 
,eait ofa to tied mé33e0d sd3t no Gawd? ods abaswos Svnio 8 .d) > sap 


ofw maxbitdo seod3 Jedd sesggue cela etlveer dhensag SAF 1S) ~°) 7 
: 
i Py ; i 
sonststox ri3tw .wilenotiseikb gntyaniaixvseth at youstslish » yvelqutb a 7 
-tb of3 ok yonstobisbh voteerg 8 s3eydecomeb owls .esibod Gwo thedd 62 © } 


to soru0e zofam SsHaT .areytel otasdsrqia to notsanimitoetb Lanotio62 
-comib tigkx-tisf{ 5 mort mede oF erssqqe mokaviacs Lafoljosxib ybod 
-vetrios aswol sd3 nt jostaqqs eaw dotevinos jastoitive .ysvswot ~ .Hote 
-noo tnsi1tsw ot enotemsatb Aosd-2007% bas awob-qu A3od ao bi fis’ gat 
sd 03 bnyot nstbiid>s seods taf? 1s9qqe blaow SF ,eunT -potvasebte 


eee”) a ae 


»lLisdsdqls to nottsakmixsetb fanobisetth eft at ysluoltith gnioastraqxe 
-~pextb sisaimttoekh of ytiilds ikeda mo betes? sd ocala biyode s1sd3sl 


_bftdo sd4 Yo akoen ner on co aud? biucw Holdw beseto ink sd meds 
otesd yiilids as 2n yolisnholsoorlib ybod to jnsmqoleveb sit gnttrobtehoo Liang 
.isdjzu1  .noltsatmitseth Lamotasetth yed3ol to snonqoleveb si2 03 


asi1 ylno jon tebkenes 03 bean bluow emsrgonq vatleaotzo9% ae vbod dave 
= 7 


(eos & 
~atimitoeth ot gntotay3 ois. sud sokanemth WH: eG: a 


_ ‘ 


yom amergotq sfdstkv®  .astbod owe xted3 03 sonmexStex dilw ysttenots ; 






















pesess vbod ¢ 03 b 
ai = ine mn ” 
| anit 


7 


Miah 2 _ 


on 
a 


Ayph oa oe ut 


ee 








i 


99 


3. Results of the study further indicate that children who 
tend to experience difficulty in discriminating the directionality 
of alphabetic letters also appear to require more time to complete 
such discrimination tasks. It would therefore seem that such children 
would benefit, not only from instruction in directional discrimination, 
but also from repeated forms of practice in order to better facilitate 
their ability to discriminate. Such a facility would in turn allow 
for a greater concentration on other central aspects of the reading 
process, namely, identification and comprehension. 

In order to help develop greater facility in directional dis- 
crimination a time factor may be introduced into the exercise. Thus 
a child may be provided with some means of timing himself while com- 
pleting a discrimination exercise. The subsequent time score could be 
recorded daily and used as a measure of progress. His record in com- 
pleting discrimination exercises would be kept in relation to his own 
performance and no attempt would be made to compare his performance 
with other children. 

Another exercise to increase speed is similar to the suggestion 
presented in the first implication. The child may be given a list of 
words containing letters which he tends to confuse with two words per 
line, for example 'ball - doll’. A letter (b) would be flashed and 
the child would be requested to circle the word containing that letter. 
This procedure could also be used with sentences. 

Finally, in order to transfer this ability to a reading situ- 


ation, he may be given a short passage with words containing letters 






ofw nerbitrio Jed] stsotbat rsiixwl ybuse of2 to apfvesd .6. 4. 9 
“tifsnotsos1tb adi gotosealmbtoakb at viwoltlib sonskreqxe ‘o> bass 
s33iqmo2 03 smli szom satupes a2 tasqqe cele aisdael otyededqis 2o 

netbhitds sisue tad? meee stoteTeds bilwow a - steed noksaaimtsetb dove 


ATA 
.fmolisatmtusalrb reek acne mk noksourdent aad vino Joa +92 2eaed biuow f 7 
sdaitliosi ye3Jed oF q9bIo al soistostq to emo} beteqet mor? : judd - 
wits nxu3 a} bibow yAbt toe? » dou ,sapaketzoath od yitites sheds 
gatbes: sit to ejooqaa Latiass tedi0 no nohisx2meome9 3938043 @ 302 . 
nokanedexdques bas oohiso¥tanebE ee ean 7 
-stb lenotsosrtb at ysifioal reisexg golevab ied o2 zeb70 vat eo . 
- audl ,setotsxs sd otal beoubot3ai ” ¥sq 703982 smk3 s ootsentat39 
‘moo olttw ileemtd gaimts 20 ensom sme d3iw bebivezq od Sos = 
ed bluos-s109@ amk> Jasupeedve sil . 9etotexs aatogetetsos th ‘& antiola : 
~mOD At brose1 eth @897g071q lo stvessm s&s GA bean, bee Wisb habredes | 
mo aid 03 noijsfst ak aqead od bluow aeplozene notseniabisaih gatiolq | 
sonsmiciisq etd pnw eee ot ben ed blyow Semese on bas compere nes - ii 
. aerienen ai oa sahe date : 
nears sit ot zslimtea at beege sesesant o3 eolnyete Day ae r cae 







to sett r d b enT .aok text? 
o gei{ s nevig sd yam bits eee eet ae ba al fe 
aq ebrow ow2 edie ao aint 


hem Seal sci aa he o 
steaaes suid guierssnoo, brow 8 a na seer a 







7 
7 a a ' 
i iy & - y : a : 
“es JA é od aa . oF 





~ » &> DS a ” 
_ Pe. ? 7 ; tar es! 
OE 
: a 
j ay 
7 


100 


he confuses. He may be instructed to underline these letters with 

different colors, for example, blue for b, red for d, and then read 
the passage. The purpose of the underlining would be to help focus 
his attention on those letters he tends to confuse. 

A somewhat similar exercise would be to give him a short pas- 
sage with words containing confusable letters, for example 'b - d', 
but the letters have been omitted. The child would be instructed to 
read the passage, and on the basis of the meaning to insert the correct 
letter. The opening line of such a story might be ''Tom saw a little 
-og on his way to school". 

4. Since the inability to discriminate the directional orien- 
tation of letters within the context of sentences appears to be con- 
sistently related to a low level of reading achievement, it could 
therefore be readily used as a diagnostic instrument by the teacher 
or reading clinician in identifying a possible antecedent for an in- 
dividual child's reading problem. 

However, since the scores listed in this study are norms for 
a group, and since individual performance varied on the Letter and 
Word, as well as the Sentence Directionality Test, all three tests 
may prove of diagnostic value in a clinic situation. 

5. There has been a certain amount of conflicting evidence 
regarding the efficacy of a test such as the Frostig Developmental 
Tests of Visual Perception in predicting reading achievement (Leibert 
and Sherk, 1970). Cohen (1969) maintains that most available visual 


perceptual instruments tend to be measuring behaviors related to 
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non-verbal 1.Q. tests. He further contends that actual letters and 
words are more important factors. The present study tends to sub- 
stantiate the foregoing hypotheses. 

The Perceptual Speed subtest of the SRA Primary Mental Abili- 
ties revealed generally low correlations with the present directionality 
tests as well as the reading achievement scores. It would, therefore, 
appear, in view of the present research, that the discrimination of 
gross symbols and even isolated alphabetic letters, have rather poor 
predictive value for reading achievement at the current grade one level. 
However, the discrimination of letters within the context of a sentence 


does show rather high predictive value. 


VI. CONCLUDING STATEMENT 


This study included an analysis of grade one children's per- 
formance on directional discrimination tasks and the relationship of 
this performance to reading achievement. 

Findings showed that the development of directional discrimina- 
tion ability seems to be hierarchical in nature, beginning with the 
discrimination of directionality with reference to one's own body 
through to alphabetic letters in isolation, within words and finally 
within the context of a sentence. 

Both the scores made on the Directionality tests and the time 
taken to complete them were found to be significantly related to read- 
ing achievement scores. 


The low reading achievement group scored consistently below 
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the average and high reading achievers on all variables. Not only 
did the low achievers score consistently lower, but they also made 
a much greater proportion of different kinds of directional errors 
(i.e., left-right, vertical, and combination of both), as opposed to 
the average and high achievers who tended to make errors on the left- 


right dimension only. 











vino JOM .poldeizey an 
sham oals yeds tod ,xswol ; 


erotze Inootjos1tb to sbait dwexat ith Yo moksregoxg seasons dun a 
o2 bosogqe 26 , (fod 20 notiamidecs bas, eassniy qadebsiatel 2b) 


~sisi sa no axorrs Saba oF bebass onw srovaliios gis ban ogeseve ada 








i i Cla of opened 


; 

. 
oo @mle alt = = 
oe 


oY a a 
‘ ae ay ohh al . 
< a Se . 2 






103 


BIBLIOGRAPHY 


Annand, B. M. Lateral dominance and reading achievement. Unpublished 
master's thesis, Edmonton: University of Alberta, 1971. 


Belmont, L. and Birch, H. G. Lateral dominance, lateral awareness, and 
reading disability. Child Development. 1965, 36, 56-71. 


Benton, Arthur L. Right-left discrimination and finger localization. 
New York: Hoeber-Harper, 1959. 


Blair, J. R. and Ryckman, D. B. Visual discrimination: Lower case 
letter confusion. U.S. Department of Health, Education and Wel- 
fare, Office of Education. University Microfische, No. ED029770. 


Buros, 0. The seventh mental measurements yearbook. New York: Gry- 
phon Press, 1972. 


Cairns, N. U., and Steward, M. S. Young children's orientation of 
letters as a function of axis of symmetry and stimulus align- 
ment. Child Development, 1970, 41, 993-1002. 


Cohen, A. S. Studies in visual perception and reading in disadvantaged 
children. Journal of Learning Disabilities, 1969, 10, 498-503. 


Cohen, A., and Glass, G. Lateral dominance and reading ability. Read- 
ing Teacher, 1968, 21, 343-348. 


Coleman, R. I., and Deutsch, D. P. Lateral dominance and right-left 
discrimination: A comparison of normal and retarded readers. 


Perceptual and Motor Skills. 1964, 19, 43-50. 


Cratty, B. J. Perceptual and motor development in infants and children. 
London: Collier-Macmillan, 1970. 


Fellows, B. J. The discrimination process and development. Oxford: 
Pergamon Press, 1968. 


Ferguson, George A. Statistical analysis in psychology and education. 
(2nd ed.) New York: McGraw-Hill, 1966. 


Gibson, E. J., Gibson, J. J., Pick, A. D., and Osser, H. A developmental 
study of the discrimination of letter-like forms. Journal of 


Comparative and Physiological Psychology, 1962, 55, 897-906. 


Harris, A. J. Lateral dominance, directional confusion and reading 
disability. Journal of Psychology. 1957, 44, 283-294. 


eal 


bora tidugal MODE RIC 2. 
-LV@L ,wizadtA Pyles. wat pao 


bos ,aeouevrawe faxsisl _sonmntiab Inx9de.! » Hf foe 


AN-O8 ,0E ,20CL amemgpLoved biedo | J 








een 1swol :notisetmizzeltb LlevelV .& .d hides bre .A .L <tista 
-[sW bos noijsouba ,dalesH to tosmazege@ .2.U .nobeviaos ra3395 
.OfVeSOdz .of _Stbatiors iM yiterevin .colisoubS Yo 901320 ,a182 


~yD idtroY wet .doodaasy etmodervasem [53 0 ,pomwG 
wer .82887% aorlg 7 


io sotistasizo e'astbilds gnuoY .2 .M ,brewe22 bas +-U A .emriso : 
-ogife evtumiza bas yrjemrye to elxe to molttoant 5 ap areizel ; 


/MO0L~£0@ fd ,OCRL .smemgoleved biidd? .jnsm aa 


begsinsvbsaib ot gotbaer born aottqsorzeq [avelv at eetbud2 .2 .A ,nadod ) ¥ 


-EOc-8ES OL , CORI , peta titdestG gntorasl Yo lagmol .merbitdo 
“basi .yititds gatbesy bas sonasnimoeb Isxeiat .3 .eaelD bam ,.A ,marod 
BAEWESE LS 8801 oteert aad is 


Jisi-idgis bee sSnomtmob Iexstel .9 .0 ,doesued bas ..1 A, | : 
-etsbes1 bebystsx bas Learron to moetraqmoo A inolsenimrrs 
02-28 «th , Poet . 





osybitd> tas ainsint ak 30 


104 


Held, R., and Hein, A. Movement-produced stimulation in the develop- 
ment of visually guided behavior. Journal of Comparative and 
Physiological Psychology, 1963, 56, 872-876. 


Huttenlocher, J. Discrimination of figure orientation: Effects of 


relative position. Journal of Comparative and Physiological 
Psychology, 1967965, 359-360. 


Kephart, N. C. The slow learner in the classroom. (2nd ed.) Columbus, 
Ohio: Charles E. Merrill, 1971. 


Keystone Visual Survey Service, Instruction Manual, No. 5A. Keystone 
View Company, Meadville, Penna. 


Leibert, R. E., and Sherk, J. K. Three Frostig visual perception 
sub-tests and specific reading tasks for kindergarten, first, 
and second grade children. Reading Teacher, 1970, 24, 130-138. 


Mannall-Fretwell, G. Spatial prepositions: Listening and reading. 
Unpublished master's thesis, Edmonton: University of Alberta, 
Eo7T. 


Money, J. (Ed.) The disabled reader: Education of the dyslexic child. 
Baltimore: John Hopkins Press, 1966. 


Neale, M. D. Manual of directions and norms. London: MacMillan & 
CommeLtan. L905 


Piaget, J. Judgement and reasoning in the child. London: Keagan 
Paul, Trench and Trubner, 1928. 


Piaget, J. The origin of intelligence in the child. London: Rout- 
ledge and Kegan Paul, 1953. 


Piaget, J., and Inhelder, B. The child's conception of space. London: 
Routledge and Kegan Paul, 1967. 


Popp, H. M. Visual discrimination of alphabet letters. Reading Teacher, 
1964, 17, 221-226. 


Roach, Eugene E., and Kephart, Newell C. The Purdue perceptual-motor 
survey. Columbus, Ohio: Charles E. Merrililicony 1966: 


Rudel, R. G., and Teuber, H. L. Discrimination of direction of line in 


children. Journal of Comparative and Physiological Psychology, 
$963,050, 092-898; 


Schilder, P. Contributions to developmental neuropsychiatry. L. Bender 
(Ed.). New York: International Universities Press, 1964. 





401 







svisetsqmd to J. L 
one ovi2eegm0) 20 roe ok eet ae “cael 5 ok La. 
30 atostig imo tisInsizo. ong ti “2 ony 


igo kgoloteytt bas 90132804 4 


,audmifoD (.55 baS) 


2 ; ié eve Fase 
anoiteysiA .A¢C .oM ,.fsuneM mokjoumten!I ,sotvee®? ysvre2 Ieuel¥ sno 
ss : 2 Livbaall', gaingnod pena ie 


noliqoaieg isueiv giveaoyt semiT 0 .t ,dxed® bam i) 2 vfusdier ° 
, Jeti? ,s3xsgisbala 101 eten% gotbeex stitosqe bos sieed-due 


.BEL-O8f cfS ,OVOL ,xefoseT gutbsei .cerbiido sbaxg baooee bop.” 


.goibss1 bas goieatetl swaobsteoqsiq {ntaaee 2 , Llowtert-f LeansM 
-6i319dIA to ythersvinl smodnomba -staeii3 2 ‘xospnm badstidugntl =: 
‘ — 


-blido stxsleyb sd% Io aotagoubi (Ba) wt ‘pencil 
tetomtstis& - 






vir 
3 osifiMosM inobaol .aerton bas anoljos1ib to IgunsM . .M , else 
ate ied raise 


08265 Fac -biido ei3 at (SS 
fe bee A 


—— 


~iuoA <:nobaol .bitdis of3 mt al 
« 93 


an 1 : gt? rs é? 
tnobnod 6.38 iJqeon0> | ohne ‘bas. 4. 


105 


Shemyakin, F. N. Orientation in Space. In Psychological science in 


thesU.Se5.Ro Voli. Washington, D.C., U.S. Joint Publications 
Research Service, (Dec.) 1961. 


Siegal, A. I. A motor hypothesis of perceptual development. Ameri- 
can Journal of Psychology, 1953, 66, 301-304, 


Silver, A. A., and Hagin, R. Specific reading disability: Delineation 
of the syndrome and relation to cerebral dominance. Comprehensive 


Psychiatry. 1960, 1, 126-134. 


Smith, Frank. Understanding reading — A psycholin uistic analysis of 


reading and learning to read. New York: Holt, Rinehart and 


Winston ;SInc., 197 


Smith, John. Left-right discrimination and reading. Unpublished 
master's thesis, Edmonton: University of Alberta, 1970. 


Smith, Nila B. Matching ability as a factor in first grade reading. 


Journal of Educational Psychology, 1928, 18, 560-571. 


Vernon, M. D. Backwardness in reading. Cambridge University Press, 
Oh 


Vernon, M. D. Reading and its difficulties. Cambridge University 


Press, 1970. 


Wechsler, D., and Hagin, R...A.. The problem of axial rotation in read- 
ing disability. Perceptual and Motor Skills, 1964, 19, 319-326. 


Wiener, M., and Cromer, W. Reading and reading difficulty: A concep- 
tual analysis. Howard Educational Review, 1967, 37, 620-643. 


Williams, J. P. Training kindergarten children to discriminate letter- 
like forms. American Educational Research Journal, 1969, 4, 
aa ee EL Ona nesearch Journal el 


Wohlwill, J. R., and Wiener, M. Discrimination of form orientation in 
young children. Child Development, 1964, 35, 1113-1125. 
















~brsnh Reames Tne tes f 
noitssntied FRc hag \s ad | 
eviansiiss 99 nemo i og 

re Pv aet-ast ak 





baddektouiat -gnthses bos wotsentmtrsatb peer 2 
.Ov@L ,ctisdiA to ysierevie :ogicombi ,steeni e'x sai 


.gnibasr sbsig 38x83 ot sotoa?s ‘" eititds gatisisM .@ sith 
.fTd-002 ,Bf .6SeE, > an 


,eee7 yslerevinl egbhsdmsd -gotbsos at ssenbsawioot au rom” 
a hati 


yitertevint sgbivdmsd antsiuobtuth eat be goths oa a .M ,nomtsY ' 
ee et <eeert ; 


. Lad — eer 
-bss1 ot noltisior fetes to melderq afT <A A .abgeH bas ,.@ -toledsoW 
-OSE-OLE Ob ,AdeL <®lbtsa rosoM bas Isuaqaozs4 SAMMONS Rage 


=qson09 A er gatbes: bra gitbesl .W .tem070 bre Mf ,r808lW Ane 
rB08-080 ,E Cae dleghyall Leno lsppehy. igual , ~steyseon 


-19335I sjaclmizoelb o3 nA 
eo ,-2der Tanqwol ad 


Bee see ee No Dele x. ah 


BODY DIRECTIONALITY TEST 


LETTER DIRECTIONALITY TEST 


WORD DIRECTIONALITY TEST 


SENTENCE DIRECTIONALITY TEST 
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DIRECTIONS FOR THE BODY DIRECTIONALITY TEST 


I am going to ask you to do certain things and I want you do 


do exactly what I say. 


DIRECTIONS FOR THE LETTER, WORD AND 
SENTENCE DIRECTIONALITY TESTS 


Put your finger on the first letter and find a letter just 
like this one. When you find it put a mark through it with your 


pencil. 


Directions for the Word and Sentence tests were similar 


except 'word' and 'sentence' were substituted for 'letter'. 
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Body Directionality Test 





Eyes Open 
1. Put block behind back. 
2. Put block above head. 
3. Show left hand. 
4. Put block below ear. 
5. Touch left ear with left hand. 
6. Put block in front of stomach. 
7. Put block in front of knee. 
8. Put block above foot. 
9. Touch left eye with right hand. 
10. Show left eye. 
11. Put block above shoulder. 
i2~ Put block in front) of ychest. 
13. Put block behind head. 
14. Put block below chin. 
15. Touch right knee with right hand. 


Eyes Closed 


16. 
17. 
os 
1s 
20. 
21. 
22. 
Zs 
24. 
25. 
26. 


30. 


Put block behind knee. 





Touch left knee with left hand. 
Put block behind neck. 





Put block above eye. 
Show right hand. 


Put block below nose. 


Touch right ear with 


Put block behind leg. 
Put block below knee. 


i 
nL 
i  ——— 


right hand. 
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Put block in front of nose. 


Touch right shoulder 
Put block below eye. 


with left hand. 


Put block in front of foot. 


Show left leg. 


Put block above ear. 
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ges pes pon des ges Bes 
lem le€ lew lem le3 kiz 
weh nib weh wey wen wep 
bek dek laf pek bek qek 
yev ev yev Kev ruj yev 
zef ze} suk zef zet zet 
rec Kec vin wc rec 1eCc 
ved nog vep ved veb veq 
len lew len lest kac leu 
tek tek fek lud tek sek 
geq geq ged joh gep geb 
jeu jeu jert jen zas jev 
fedal fedal tedal kelan tedal tedal 
cevar cenac ceva) cevat ceva) cevar 
meuav mestav recam meuav meuav menav 
jeyag jeyag jeyag jeAag jeAag pejap 
qejac geya} qejac dejac bejac pejac 
gekab gekap gekaq gekad gekab jetar 
venam veyam revac veuam verfam venam 
kehak keyak kedak kehak ledat kepak 
dekal telat dekal bekal qekal pekal 
delat delaf delat delat kedan. dela} 
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The water is cold. 


They found gold. 


The hen is white. 


| wash in the tub. 


He !s a good boy. 


The water is free. 


The mater is cold. 
Ss cold. 
The water is cold. 
The ater is cold. 
The movie is over. 


The zater 


They found pold. 
They found dold. 
They found gold. 
They sound poor. 
They found bold. 


SSE? 


The man is_ right. 
The den is white. 
The Yen is white. 
The hen is white. 
The Fen is white. 


| wash in the tup. 
| wash in the tuq. 
| wash in the tud. 
| work in the sea. 
| wash in the tub. 


It is a hard toy. 
He is a good boy. 
He is a good bo. 
He is a good boy. 
He is a good boa. 


The water is free. 
The water is tree. 
The water is sree. 
The paper ts blue. 
The water is tree. 
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Balad 


The car ts red. The car is red. 
The car is .ed. 
The tar is hot. 
The car is ued. 
The car is ved. 


The dog is heavy. The bog is heavy. 
The log is light. 
The qog is heavy. 
The dog is heavy. 
The pog is heavy. 


It was an ant. It was an aut. 
It ran to him. 
It was an amt. 
It was an ant. 
It was an aut. 


Sit on the chair. Si} on the chair. 
Sit in the shade. 
Sit on the chair. 
Sif on the chair. 
Sit on the charr. 


You walk quickly. You walk buickly. 
: You walk quickly. 

You walk puickly. 

You wait quietly. 

You walk duickly. 


He is up high. He is np high. 
He is wp high. 
He is at home. 
He is sp high. 
He is up high. 
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Some roads are long. 


They have nine cats. 


The old tile is broken 


The bad boy ran home. 


He likes to laugh. 


The roof is leaking. 


Some roabs are long. 
Some roots are long. 
Some roads are long. 
Some roaps are long. 
Some roaqs are long. 


They have 
They have 
They have 
They have 
They have 


The old tile is 


The old file is 


The old file is 
The old dle ts 
The old line is 


The dad 
The sad 
The bad 
The pad 
The qad 


He likes 
He likes 
He likes 
He likes 
He likes 


The root is leaking. 
The roo} is leaking. 
The root is leaking. 
The roof is leaking. 
The room is leaking. 


boy 
boy 
boy 
boy 
boy 


more cats. 
Tuue cats. 
nite cats. 
nive cats. 
nine cats. 


broken. 
broken. 
broken. 
broken. 
broken. 


ran home. 
ran home. 
ran home. 
ran home. 
ran home. 


to laugh. 
to laugh. 
to langh. 
to teach. 
to lastgh. 
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A queen lives here. 


Mother held the baby. 


The yard is green. 


The wall is very high. 


A crane lives here. 
A dueen lives here. 
A pueen lives here. 
A queen lives here. 
A bueen lives here. 


Mother held the baby, 


Martha held the baby. 


Mother held the baby. 
Mother held the baby. 
Mothes held the baby. 


The yard is green. 
The Aard is green. 
The dard is green. 
The card is green. 
The yard is green. 


The wall is very digh. 
The wall is very high. 
The wall is very hard. 
The wall is very igh. 
The wall is very igh. 
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CORRELATIONS BETWEEN READING 
AND I. Q. TOTAL AND SUBTEST SCORES 


I. Q. Total and Subtest Scores 









Reading 
Achievement 


Verbal Perceptual Number Spatial Total 
Meaning Speed Facility Relations ibs 18)o 










Reading 
Accuracy 


Reading 
Comprehension 






a 
significant at the .01 level 
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